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A Book That Fully Explains Why We Can 
Build a 30-Horsepower 5-Passenger Fore-door 
Touring Car to Sell for $900. Write for a Copy. 


T is utterly impossible for any one to realize the 
economical manufacturing strength of the Overland organization 
without a clear idea of its enormous manufacturing facilities. To 

the average man an automobile factory is merely a factory---a place 
where cars are made. Yet there is the greatest difference in the world. 
On one hand you have a plant which, on account of its great produc- 
tion, can make and sell its car for far less than the other factory. And 


on the other hand you might have a very small factory which, while it 
produces a good car, has a very small capacity, and its car for car production costs 
are considerably higher than those of the larger plant. That is why you find one man- 
ufacturer selling his 30-horsepower touring car for $1250 while we market that type of 


machine for $900. 


@, We have just published a very thorough book 
which explains in a clear, definite and readable 
manner the difference in automobile plants. 
And the point of this whole book is to prove 
the economical manufacturing ability of the 
Overland plants—to prove its strength by show- 
ing and explaining to you the interior and ex- 
terior of the greatest automobile plant in the 
world. It takes you over the entire 80 acres. 
It takes you in shops and departments that will 
not be found in other plants. It explains and 
illustrates the giant Olsen tensile strength test- 
ing machine of 100,000 pounds capacity for test- 
ing raw metals. It shows you what a White- 
Souther endurance tester is. It takes you 
through the chemical laboratories and the great 
drop forge plant—the largest in the industry. 
It takes you through what will seem like miles 
of automatic machinery. It shows you how it 
takes four months to produce an Overland car 
and how thorough, accurate and painstaking 
each operation is. The book is free and we 
want you to have one. It is interesting and full 
of information. Anyone can read it for it is 


written in words of few syllables. 


The Willys-Overland Company, Toledo, Ohio 


G, Above all it gives you a clear understanding 
of economics in the production of automo- 
biles in great quantities, and we believe it 
proves why no other manufacturer in the busi- 
ness can produce the car described below and 
sell it at our price without losing money. To 
realize this you have but to compare this auto- 
mobile with any other similar car on the mar- 
ket. Take the entire list of specifications and 
see if you can duplicate this car for less than 
$1250. Check the whole car, the wheel base, 
the motor, the seating capacity, the body finish, 
the transmission, the design, etc. Do this and 
the exceptional value of this car will show you 
where to invest your money. Our Model 59 is 
the most progressive step the industry has ever 
witnessed and it means a great deal to the 
motor buyers of America. 


@, A line to us will bring you this new Over- 
land book. It explains what we are and what 
we have got and why other cars of similar size 
and rating are from twenty to forty per cent. 
higher in price. 


@, Write and ask for book F29. 








Model 59-T 5-Passenger Fore-Door 
Touring Car, $900 
Wheel base 106 inches; motor 4x4'%; horsepower 





30; Splitdorf magneto; transmission selective, three 
speeds and reverse, F. & S. ball bearings, tires 32x3% 





Q. D.; 3 oil lamps, 2 gas lamps and generator. Com- 


plete set of tools. 
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MODERN ALCHEMY 





\lore important than the quest for the Philosopher’s stone is the ForGING. Vanadium Steels forge readily, under hammer or die 


aim of modern science toward the making of perfect steel. : ; . 
Ducritiry. Vanadium is the only element that increases tensile 


Chemistry gave us a knowledge of Vanadium; commerce furnished strength and elastic limit without great reduction of ductility. 
us a plentiful supply of Vanadium ores, and metallurgy perfected the : 
application of Vanadium Alloys. STRENGTH. Combined with nickel or chromium or both, Vanadium 
In an see of alley sni, Veratien ithe Se eS Re makes the most rational, strong steel known. By rational is meant a 
per eS steel that is strong without being brittle, resilient without weakness, hard 
without being refractory: close grained, tough, and subject to accurate 
MANUFACTURE. Vanadium Steel is easy to make. It can be produced modification by suitable heat treatment. 
without inconvenience in the open hearth furnace, crucibles, or the 
foundry ladle. Lire. Extraordinary durability results from the influence of Vanadium 


aS a component part of steel. Weakness due to segregation or the 
occlusion of gases and oxides is minimized. The result is steel that is 
strong, homogeneous, non-crystallizing, tough, durable and good al! 
through. Try other steels—for trial; but use Vanadium Steels for long 
MacuHininG. Vanadium Steels present no difficulty to the machinist. life, hard service and safety. Booklets. 


American Vanadium Company 


331 FRICK BUILDING, PITTSBURGH, PA. 


RanGeE. There are many standard types of Vanadium Steel now on 
the market—a type for every broad class of high grade service. Special 
types are made for special purposes. 























HE illustrations in the above group show five dis- 
tinct types of the *‘ Mack,"’ each model built to 
conform to the special requirements, characteristic 
of the line of business for which it is used. We build 
the ‘‘ Mack”’ in sizes of 1, 1 44,244,344, 5 and7 tons 
capacity. Each truck is given arigid ‘‘ third degree "’ 
test before leaving factory, making absolutely certain 
of its efficiency to perform the work for which it is 
ntended. We'd like you to know more about the 
‘*Mack,”’ the ease with which it carries heavy loads 
over all kinds of roads under the most trying weather 
conditions, its economy of operation and many dis- 
tinctive ‘‘ Mack” merits. We have compiled all this infor 
mation in handy book form with photographic engravings. 4 
copy will be mailed you at request. Write to day 


LION OLED MILL PATEL PII PAS 


MACK BROTHERS MOTOR CAR COMPANY 


SALES OFFICE AND SHOW ROOM Aig ee gage: MAIN OFFICE AND SHOP 
30 CHURCH ST., NEW YORK Branches in all large citie: ALLENTOWN, PEN 
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Thirty-two years ago the Wizard of Menlo 
Park dreamed his great dream which has 
now come true—Electric Light for Everybody. 
' 








Edison’s Dream 


When Edison invented the electric incan- 
descent lamp thousands journeyed to Menlo 
Park to see ‘‘the light that burned without air.’’ 

Edison put a little paper horseshoe filament, 
that he had carbonized, into a glass bulb and 
pumped out the air. Next he passed a current 
of electricity through this horseshoe. 


The Dream 


white hot, lighting up the dark- 
another light glowed in his face, for he 
> revolution that tiny bulb would bring about 
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But the first lamps of 16 candlepower used 
up 100 watts of electricity. 

Slowly, as improvements came, the amount 
of light was increased. Six years ago people 
thought the limit was reached, for the close of 
the first quarter-century of Electric lighting was 
celebrated by the advent of the Edison Gem 
lamp. Using the same amount of electricity, 
it gave more than twice the light of that first 
wonderful lamp. 


The Revolution 


Suddenly another invention in electric 
lamps revealed the dawn of a new era in elec- 
tric lighting—unseen in the dreams of anyone 
except Edison. 

This was the Tungsten filament lamp which 

instead of the original 16 candlepower—or the 
fancied limit of 40 candlepower-—gave actually 
80 candles of light from the same 100 watts. 
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Edison's Original 
Lamp Invented 
32 Years Ago 





Latest Edison 
Mazda Lamp with 
Non-fragile 
Filament 


Comes ‘True 


This lamp almost materialized the Dream 
—but the filament was brittle—and the cost 
was high. 


Both these obstacles are now cleared away. 
First, a brilliant invention has resulted in the 
production of a drawn wire stronger than steel. 
This wire is used to make the filaments in 
Edison Mazda lamps. 


The filament or ‘‘burner’’ in Edison 
Mazda lamps is so sturdy that hundreds of 
thousands are in use under severe and try- 
ing conditions, even for lighting railway 
trains and automobiles. 


Next—of prime importance—the full ad- 
vantage of the General Electric Company’s re- 
duced cost of manufacture has been given to 
the public. 


And the present price of the perfected 
Edison Mazda lamp is about one-half that 
of the first, brittle tungsten lamp. 


The Dream Comes True 


So, with lower cost and a better lamp, 
Edison’s dream of the Sun’s Only Rival has 
come true. The waiting millions can be served 
now that electric light costs so little and does 
so much. 

Now, you can have Electric Light in your 
home, your office, your store, your factory — at 
a price you have been waiting for, if you use the 
latest invention— Edison Mazda Lamps, made 
only by the General Electric Company. 


Buy these Lamps and see how Edison’s Dream has come true for you. 





Principal Office: Schenectady, N.Y. 


Sold by Electric Light Companies and Dealers everywhere. 


General Electric Company ( 


Main Lamp Sales Office: Harrison, N. J. 
Sales Offices in the following Cities: 





\\ D I A a New Orleans, La Rocheste | gs 
I Ma New York, N. ¥ alt Lake City, Uta 
i 1 g Agt Mempt Te Philadelphia, F San Francisco, Ca 
Look for this Genera! Ele. r ' Pa M ape M Pittsburgh, Pa t. Louis, M Look for this General Elec- 
trie Monogram, the Guar ! N i Portland, Ore Wast tric Monogram, the Guar- 
onte > acellence k as M Ha n Richr Va pokane, Wast antee of Excellence on 
erything Electrical Le ec, Ky I fer R.1 Springfield, Ma a .N. Y Everything Electrical. 
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Charging an electric furnace with molten metal. 


Courtesy Metallurgical and Chemical Engineering. 
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Electric steel furnace tipped to pour out its charge. 


How Electricity is Aiding the Chemist 


Some Principles Underlying the Application of Electricity to Chemistry 


By Prof. William H. Walker, Massachusetts Institute of Technology 


R AW material and energy, these are the two essen- 
tial factors which go to make up every industrial 
chemical process With the exception of the rare 
gases of the atmosphere, every object around us is sus- 
ceptible of chemical change, and hence available to a 
as raw material for some chemi- 
cal process. The possibilities of the chemist are in this 
Girection unlimited The second factor, energy, was 
for mapy years supplied almost exclusively in the form 
of heat derived from the combustion of some kind of 
fuel, and thus limited in many ways the chemist’s 
activity It is only within the last quarter of a century 
that there has been supplied to the manufacturer in 
commercial quantities, a new form of energy, namely, 
electricity With the development of powerful electric 
generators harnessed to great sources of water power 
there has been rendered available a form of energy 
destined to play an important part in the industrial 
development cf the country. When chemical change 
is brought about by the application of electric energy, 
we have an electrochemical process; and the art is 
called electrochemistry 

It would have little value simply to catalogue the 
many successful applications of electrochemistry which 
have been worked out, or to describe the great indus- 
trial plants based on electrochemical processes which 
have grown up in America within the last decade. 
Rather we 


ciples underlying the application of electricity to chem- 


will attempt to point out some of the prin- 


ical industry, and to give a few examples illustrative 
of each general class 

Elect Conductance and Decomposition When a 
chemical substance such as common salt or blue vitriol 
is dissolved in water, it is, for the most part broken up 
or separated into electrically charged atoms or groups 
of atoms called ions When a current of electricity 
from so external source is led into such a solu 
tion, it transported through the solution by these 
ions. At the points where the current enters and leaves 
the solution (i. « the electrodes) these ions are de- 
posited and take from the current the electrical energy 
necessary to change them into the corresponding ele- 
ments or Thus when an electric current is 
passed through a solution of blue vitriol (copper sul- 


ompounds 


phate) metallic copper separates out where the current 
leaves the bath, and sulphuric acid is formed at the 
other, or entering, electrode. This ability of the elec 
tric current to decompose chemical compounds into 
their constituent parts is called electrolysis, and forms 
the basis of many important industries 

Electrolysis of Salt-——Common salt, sodium chloride, 
is one of the cheapest as well as one of the most im- 
portant of our chemical raw materials. From it through 
intricate and expensive processes there has been made 
for centuries the caustic soda and soda ash used in a 
hundred industries, such as the manufacture of glass, 
soap and textiles. At the same time from this salt by 
another complicated process the bleaching powder of 
commerce was produced. Electrochemistry has changed 
all this. At present by simply passing a heavy cur- 
rent of electricity through a strong salt solution, caus- 
tic soda is produced and drawn off at one electrode, 
and chlorine gas, which when absorbed by common lime 
makes bleaching powder, is evolved at the other. Com- 
pared with the older processes, this electrolytic one is 
simplicity itself. Although there are many millions 
of dollars invested in the old processes, the time is 
rapidly coming when they must give wry to the new. 

in a very similar way, namely, by passing a current 
of electricity through a hot solution of potassium chlo- 
ride (the “muriate” of commerce) and allowing the 
two products formed at the electrodes to react on each 
other, is formed the potassium chiorate used in such 
large quantities in making all kinds of matches. This 
electrolytic process is carried on at a number of places 
in the United States and has entirely superseded the 
old method of making this important chemical 

Refining of Metals.—On this same principle depends 
the enormously important industry of the electrolytic 
refining of copper, by which during last year alone 
something over $100,000.000 worth of pure copper was 
prepared for the market, besides the recovery of sev- 
eral millions dollars’ worth of silver and gol from the 
waste. The crude or raw copper is cast into slabs 
which are made the entering electrode (<node) for a 
heavy electric current passing through a copper sul 
phate solution. Pure copper is deposited from the cop- 
per sulphate solution on a very thin sheet of pure cop- 


per which forms the outgoing electrode (cathode). 


while the sulphuric acid set free dissolves from the 


crude copper electrode an amount of meta!!! ppei 
equivalent to the pure copper deposited po th 
cathode. The supply of copper sulphate solut ! 
thus kept constant B maintaining the ondi is 
within certain limits the current is selective n 


action, transporting only the pure copper from t 
crude slab or ingot over to the other electrod: here 
t appears as chemically pure metal. Similar 
are used for refining other metals such as silver. ¢ 
Vetal Plating 
of the electric method just described If we imagine 


All electro-plating is done by the use 


the impure metal anode replaced by a pure metai one, 
be it of copper, nickel, silver or gold, and the cathode 
sheet replaced by the object to be electro-plated, we 
have reproduced a plating bath. Objects of great siz 
such as tubing and conduit pipes are now covered with 
zinc in this way. Electrotyping is but a variation of 
the same process 


Vetallic 
compounds have the property of conducting the electri 


Aluminium and Sodium Certain molten 


current and of breading up at the electrodes just as 
salts in water solution do. Of special! importance in 
this connection and depending upon this fact is the 
preparation of the metals sodium, magnesium and 
aluminium. When a current is passed through molten 
caustic soda for example tuis compound ts broken up 


the metallic sodium separating at the cathode and the 


remainder of the molecule, oxygen and water vapo 
passing out into the air. The molten sodium As 


into ingots and preserved under petroleum o It 
is of great use to the chemist and is now mad ut 


about one-fourth the cost of what it could for 





be produced for by strictly chemical means 

But of greater importance is the manufa 
of aluminium, a metal more abundant than iron nd 
especially noted for its lightness and silver-like a 
ance For many years chemists had searched f i 
cheap method for producing aluminium inas t 
3 more abundant on the earth's irface than a r 
metal, and although the price. had been red d from 
five dollars per pound it could not be ade | hemical 

Continued on } ) 
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SCIENTIFIC AMERICAN interest, four simplified science lectures will be duced one synthetically—not indeed from the 
J given by representative men of different nationali- “elements,” but from such relatively simple com- 
Founded 1845 ties. pounds that his theory of the constitution of the 
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The purpose of this journal is to record accurately 
and in simple terms, the world’s progress in scientific 
knowledge and industrial achievement. It seeks to 
present this information in a form so readable and 
readily understood, as to set forth and emphasize the 
inherent charm and fascination of science. 








The Coming International Congress of 
Applied Chemistry 
[ the time of the Columbian Exposition at 
1893, two hundred chemists of 


Chicago in 
convened at the in- 


various nationalities 
vitation of the American Chemical Society and the 
World's Congress Auxiliary. So successful was 
this meeting that it was decided to establish a tri- 
ennial international congress. Accordingly, the fol- 
lowing year the first International Congress of 
Applied Chemistry was held in Brussels. Since that 
time, at intervals of two and three years, the Con- 
gress has convened at Paris, Vienna, Paris, Berlin, 
Rome and London. The Seventh Congress held 
in London in 1909 was attended by four thousand 
one hundred members; 985 papers were presented, 
and the final report of the Congress occupied over 
four thousand pages in print. The Eighth Inter 
national Congress is to be held in this country next 
being in Washington, 


vear, the meeting 


while the Congress proper will hold sessions in New 
York. 
The outcome 


opening 


of these international meetings has 
standards and to solve 
importance. At 


uniform 
many international 
the last Congress thirteen topics were proposed to 
be reported upon at the next Congress. Some of 
these questions relate to the unification of methods 
of food analysis; the unification of terms for report- 
ing analytical results of soils, fertilizers, and ash; 
the establishment of a central bureau for fermenta- 
tion organisms; the question of securing greater uni- 
formity in the commercial supplies of potent drugs; 
the conservation of natural resources, ete. 

Probably the report on the international patent 
question will be of greatest interest because it in 
volves the problem of secrecy versus patents in in 
It is hoped that a general dis- 
cussion of this problem will lead to a 
affiliation of the manufacturer with educational 
centers. Were the theoretical chemist of the uni- 
versity laboratory permitted to enter the commercial 
laboratory and plant, incalculable benefits would 
It is so easy in chemical operations to keep 
been much 


been to establish 
problems of 


dustrial chemistry. 
closer 


result. 
a process secret that there has not 
incentive to expose methods under protection of 
patents. In fact, it would be impossible to secure 
patent protection on some important processes. As 
a consequence, our professors of chemistry find it 
diffeult and well nigh impossible to keep abreast 
of the times as regards commercial practice. The 
men they teach are not sufficiently prepared to enter 
the field of commercial activity by reason of the 
manufacturers in the path of 


barriers erected by 
It is greatly to be 


the instructors of chemistry. 
hoped that some way may be found of solving this 
problem, as it would undoubtedly result in raising 
this nation to a higher plane in the field of chem 
In Germany, for instance, many uni- 
versity employed as consulting 
experts in large chemical Thus they are 
brought into closer touch with practical applications 
which accounts in part for 


ical activity. 
professors are 


works. 


of chemical principles 
Germany's premier position in the field of applied 
chemistry. 

The Eighth 
matters of interest not only to the 
To stimulate popular 


evidently take up 
chemist, but to 


Congress. will 


the general public as well. 


The committee in charge of the Congress is now 
concerned with the formulating of rules to govern 
the proceedings. A set of twenty-two suggested 
rules has been published, and an invitation is ex- 
tended to anyone interested in the matter to criticise 
the rules before the first of December next. These 
rules apply particularly to those who are to take 
an active part in the Congress, and relate chiefly 
to the presentation and publication of papers. In 
order to avoid the confusion that has existed before, 
it is specified that papers must be prepared for 
this Congress exclusively, and must not be read at 
any previous meeting, or be published in any peri- 
odicals before the Congress convenes, and at no 
time may a paper be published elsewhere without 
giving credit to the Congress. The papers must 
be in the hands of the committee before June 30th, 
1912, in order to be published and distributed at the 
meetings. Altogether the arrangements made by 
the committee seem to be of a very direct and prac- 
tical nature, which should contribute largely to the 
success of the Congress. 

Our Consular representatives 
in stimulating interest among chemists abroad, with 
very gratifying results. A number of affiliated as- 
sociations expect to meet with the Congress, and 
hence, an unusually large gathering is assured. 
Aside from the direct benefits to chemists, excep- 
tional commercial advantages should be presented 
by reason of the fact that many leading representa- 
tives of foreign manufacturers will attend. The op- 
portunity should not be ignored of advertising the 
advantages of New York city as a manufacturing 
distributing center, and thus encouraging the 
establishment of branch manufacturing plants in 
and about this neighborhood. 


have been active 


Dr. Albrecht Kossel 


R. ALBRECHT KOSSEL, professor of 

physiology at the University of Heidelberg, 

has arrived in our country, on invitation 
from Johns Hopkins University, to deliver a course 
of lectures on “The Chemical Constituents and the 
Physiological Role of Proteids.”” With the fact that 
Dr. Kossel receiveu the Nobel Prize in medicine for 
1910, most of us reach the limit of our information 
about this very interesting man, although it would 
seem that a work deserving of such high distinc- 
tion in the field of medicine should appeal to a 
large portion of the lay public. 

Professor Kossel’s work is much more subtle and 
more far-reaching than producing a new remedy 
for some old disease, or devising 
tem for administering drugs. His 
do with discovering the nature of certain groups 
of atoms that make living cells do the many won- 
derful things that are so intimately connected with 
living. And it is because we may well hope that as 
a result of this work we shall be enabled to control 
the chemical activities of cells that are not behaving 
normally, that the specialized study of “‘proteids” 
is so important for medicine. 

The analysis of the living body as far as the 
“cell” was completed over seventy years ago. Later 
the kernel of living matter or ‘“‘nucleus” was the 
focus of attention as the seat of the “‘vital’’ cell 
activities; and then this was further dissected with 
the improvement in the mechanical and the chemical 
technique of microscopic research, so that certain 
special organs within the nucleus became the ob- 
jects of much questioning and speculation among 
biologists. These are the so-called “chromosomes.” 
So far the scientists had to deal with things that 
could be seen. Beyond that point the microscope 
could not help; in applying the methods that led 
from the molecule to the atom and then shattered 
was a pioneer. For 


a painless SVs- 
work has to 


the atom, Professor Kossel 
many years he has been working on the chemistry 
of the complex substances that are present in cell- 
nuclei and that seem to have a close relation to the 
growth of protoplasm. The “‘nuclein” isolated from 
cells by Miescher in 1871, turns out to be a whole 
compounds that are characterized by 
possessing an albumen base and a nucleic acid 
These Kossel identified with the “chro- 
matin” substance of the student of cells. On the 
basis of his work Malfatti and Lillienthal showed 
why the different cell constituents reacted so dif- 
ferently with anilin dyes, the basic dyes combining 
with “proteids’” in the cell in proportion to the 
amount of phosphorus present—but the amount 


series of 


radicle. 


of phosphorus meant the amount of nucleic acid. 

By very delicate methods of digestion with fer- 
ments, acids and alkalies Kossel succeeded in iso- 
lating a number of these “nucleins’’ and even pro- 


nucleins is abundantly confirmed. The biological 
application of his analyses and syntheses is that 
the nucleins play the leading role in the growth 
of protoplasm inasmuch as the acid portion of the 
nuclein is capable of combining with itself an in- 
definite number of albumen molecules, later to split 
them off again to become a part of the living pro- 
toplasm, while the acid portion keeps on assimilating 
new material. Instead of the chromatin, for example, 
having a constant composition, the proportion of 
acid and albumen is constantly changing, according 
to varying conditions. The work is extremely 
specialized, but of tremendous importance: it will 
furnish the raw material for results of great practi- 
cal importance, as well as of theoretical significance. 


The Legend of the Rain-tree 


URING the last few months American 

newspapers have revived the well-worn tale 

of the “Peruvian rain-tree,”’ which affords 
protection against drought. The leaves of this tree 
are said to have the property of condensing atmos- 
pheric moisture in large quantities and precipitating 
it in the form of rain. According to one writer, 
“the water falls from the leaves and oozes from the 
trunk and forms veritable rivers, which can be led 
as irrigating canals to any point desired. Making 
liberal allowance for evaporation and infiltration, a 
square mile grove of the trees would supply for dis- 
tribution about 100,000 gallons of water daily.” 

On the strength of similar stories one ef the trees 
to which the name “‘rain-tree’” has been most often 
applied, viz, Albizzia (or Pithecolobium) Saman, 
has lately been exploited and sold extensively in 
Australia. The virtues claimed for it have proved 
to be altogether illusory, although it is useful as a 
shade-tree, and is widely planted for this purpose 
in semi-tropical and tropical countries. 

The legend of the “rain-tree’” or “raining-tree’’ 
dates back to the stories of the Fortunate Isles, 
where no rain fell from the skies and the soil was 
refreshed by the moisture shed by a tree of the 
sort described. The early navigators brought home 
stories of similar trees in the East Indies, in Guinea, 
Brazil, ete. The Peruvian rain-tree appears to have 
been brought to the notice of the world by the 
reports of a United States consul in Peru, about 
1877. These reports were widely quoted at the time, 
and led the government of India to seek informa- 
tion on the subject from the authorities of Kew 
Gardens. The investigations of W. T. Thistleton 
Dyer brought to light a plausible explanation of at 
least a part of the rain-tree stories. 

The traveler Spruce reported his own experi- 
ences with the rain-tree as follows: 

“The Tamia-caspi, or rain-tree of the eastern 
Peruvian Andes, is not a myth, but a fact, although 
not exactly in the way popular rumor has lately 
presented it. I first witnessed the phenomenon in 
September, 1855, when residing at Tarapoto. ! 
had gone one morning at daybreak, with two assist- 
ants, into the adjacent wooded hills to botanize. 
A little after seven o'clock we came under a lowish 
spreading tree, from which with a perfectly clear 
sky overhead a smart rain was falling. A glance 
upward showed a multitude of cicadas sucking the 
juices of the tender young branches and leaves, and 
squirting forth slender streams of limpid fluid.” 

This is not the only explanation. That many 
plants spontaneously’ exude moisture under suitable 
conditions is well known. The phenomenon is 
called “‘guttation,” and has perhaps been most fully 
described by A. Burgerstein in his work “Die 
Transpiration der Pflanzen” (Jena, 1904). The 
moisture drawn up from the roots of plants most fre- 
quently passes off into the air in a gaseous form; 
i. e., by transpiration. If the air is saturated witl 
moisture, and if the supply of moisture to the roots 
is copious, then liquid drops will be exuded some- 
times in large quantities. Molisch records a eas¢ 
in which a single leaf of a species of Colocasia gave 
off 190 drops per minute. Burgerstein gives a list 
of 241 plants, belonging to 101 families, in which 
guttation has been observed. 

This process goes on chiefly at night, and in 
cloudy and foggy weather; i.e., when the relative 
humidity of the air is highest. It is altogether 
probable that in the moister parts of the tropics 
there are trees which exhibit this phenomenon in 
such a degree that the name “rain-tree” may be fit- 
tingly applied to them. It is, however, certain that 
no such process can occur in a dry climate, and that 
the proposal to plant the rain-tree as a panacea 
against drought is entirely chimerical. 
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Artificial Rubber 


Another of Nature's Laboratory Secrets Unmasked 


By Ira 


BOUT forty years ago two young chemists an- 

nounced that they had succeeded in making enough 
jndigo to be pretty sure they had it. The method used 
by them was entirely independent of the indigo plants. 
The yield was extremely small and there seemed to 
be no promise in the method of future commercial suc- 
cess. A quarter of a century later or thereabout the 
manufacturer was supplying the world with artificial 
indigo and the occupation of the indigo planter, if not 
gone, was going. And now the chemical world is all 
agog over rubber. Last year a specimen of artificial 
rubber was exhibited at Berlin identical in all its 
properties with the natural substance. At present 
there appears, to be sure, to be little prospect of early 
commercial success along the like suggested, but the 
results already reached are of such interest as to incite 
te many efforts to solve the problem. 

First a few words concerning rubber. This substance 
is obtained mainly from South and Central America, 
though, of late years, owing to the great increase in 
the demand for it, plantations have been started, espe- 
cially in Ceylon and the Malay Peninsula and Archi- 
pelago, and these are now contributing to the world’s 
supply. In 1909 the production of rubber is stated to 
have been 70,000 tons. It is obtained from various 
trees as Hevea brasiliensis, Manihat Glaziovii, Castilloa 
elastica, Funtumia elastica, Ficus elastica, Hancornia 
speciosa, etc. Deep incisions are made near the base 
of the tree. The liquid flowing from these incisions 
is heated to drive off most of the water and the residue 
is the impure rubber of the market. The valuable con- 
stituent is caoutchouc, a colorless, elastic, amorphous 
substance. This has long been known but little has 
been learned in regard to its chemical nature until 
recently. 

In general terms it may be stated that chemists do 
not like to work with gummy substances, but prefer 
things that crystallize, or that boil without decompost- 
tion, or that form definite crystallizable products. Now 
caoutchouc does not crystallize, it does not boil with- 
cut decomposition, and until a few years ago it was 
not known to be capable of yielding definite crystalliza- 
ble products. Great impetus was given to its study by 
the discovery of Harries that it forms a well-defined 
product when treated with ozone, and that the ozonide 
thus obtained decomposes when boiled with water and 
yields levulinic aldehyde, a substance that can easily 
be identified. 

It has also been shown that caoutchouc forms 
a so-called nitrosite when treated with nitrous 
acid, and this nitrosite can also easily be identified. 
These facts make it possible for the chemist to tell 
whether he has caoutchouc in hand or not and the 
scientific study of the substance has been materially 
advanced in consequence. Before the discovery of these 
facts a product had been obtained artificially that was 
described as “like rubber,” but the question whether 
it was identical with caoutchouc or net could not be 
definitely answered. Now it is possible to determine 
with certainty whether a substance is or is not caout- 
chouc 

To identify caoutchouc after you get it is one thing, 
to determine what it is is quite another. The first 
step towards the solution of this problem was taken a 
number of years ago when Greville Williams showed 
that when rubber is heated to decomposition a very 
volatile substance is formed which he called “isoprene.” 
This boils at 36 deg. C. and is a hydrocarbon of the 
formula C,H,. Later Harries found that this same 
hydrocarbon is formed by the action of moderate heat 
upon oil of turpentine and other terpenes. This iso- 
prene has come to be the chief factor in the artificial 
preparation of rubber, for it is this substance which 


Remsen, President of Johns Hopkins University 


when exposed to certain conditions is converted at 
least partly into caoutchouc. 

That isoprene readily undergoes change waa observed 
by Tilden who announced in 1892 that one of the prod- 
ucts is caoutchouc. Later he stated that contact with 
strong acids as, for example, aqueous hydrochloric acid, 
causes the change of isoprene into caoutchouc, at least 
to a small extent. Still later he claims to have dis- 
covered that isoprene is changed to caoutchouc sponta- 
neously. He says: “Specimens of isoprene were made 
from several terpenes in the course of my work, and 
some of them I have preserved. I was surprised a few 
weeks ago at finding the contents of the bottle contain- 
ing isoprene from turpentine entirely changed in ap- 
pearance. In place of a limpid, colorless liquid, the 
bottle contained a dense syrup in which were floating 
several large masses of a solid of a yellowish color. 
Upon examination, this turned out to be India rubber.” 

Harries tried to repeat Tilden’s work, but although 
he kept at it for seven years he was unable to confirm 
his results. He says: “Tilden must therefore acci- 
dentally have hit upon conditions which caused the 
polymerization of the isoprene, but, and this is the 
main point, he did not furnish the proof that he really 
had produced caoutchouc.” Klages had previously pub- 
licly stated that it is impossible to produce caoutchouc 
by the method suggested by Tilden. This was the state 
of affairs as far as the chemical public was concerned 
until the summer of 1909. Then Harries received from 
an English firm a specimen of a substance which it 
was claimed had been made artificially by a process 
patented by Dr. Heinemann in England. Harries found 
that the substance was in fact caoutchouc, but he did 
not believe that it had been made artificially. Heine- 
mann’s method consisted in passing acetylene, ethylene, 
and methyl chloride together through a tube heated to 
redness. Harries could not make this work and others 
who tried it also failed. 

Up to this time the experiences of Harries had been 
anything but encouraging. In November, 1909, he re- 
ceived from the Elberfeld Color Factory some speci- 
mens of artificial rubber which had been made from 
isoprene by a secret process devised by Dr. Fritz Hof- 
mann. This led Harries to take up his own experi- 
ments on the subject again, and toward the end of 
January, 1910, he was in a position to apply for a 
patent. The method devised by him consists in heating 
isoprene with strong acetic acid in a closed tube. The 
product thus obtained is unquestionably caoutchouc. 

From the scientific point of view the problem of the 
artificial preparation of caoutchouc is thus solved, but 
it is a far cry from this to commercial success. Given 
isoprene in sufficient quantity and at a sufficiently low 
price and the commercial problem will be solved. At 
present artificial rubber is almost as precious as the 
diamond, but, on the whole, the problem is in a more 
hopeful state than the indigo problem was for years 
after the start was made. The manufacturers and 
those who are carrying on chemical investigations for 
them are plainly of the opinion that the work is worth 
while. That great firm, the Baden Aniline and Soda 
Factory (generally calied the “Badische”) has taken 
out a number of patents in this field, and this is most 
significant. It is this firm that worked out the indigo 
problem and is now supplying the world with artificial 
indigo, having expended in the preliminary work mil- 
lions of dollars! It is this firm that is placing the 
manufacture of artificial nitrates upon a firm scientific 
basis—probably the most important problem before the 
world as it involves ultimately the food supply. It 
may safely be predicted that before many years have 
passed rubber will be artificially prepared in quantity 
sufficient to supply the great and increasing demand 


for it. Meantime there is no danger of a famine as 
plantations are springing up to supplement the supply 
of wild rubber. 

As has been pointed out the first thing te be done 
is to get enough cheap isoprene. The ouly way to do 
this that appears to be in the least promising is to 
make it from oil of turpentine. The chief constituent 
of this oil is a terpene of the composition C,,H,., while 
isoprene has the composition C,H,. The immediate 
problem, therefore, is to break down the molecule of 
the terpene, C,H,,, into simpler molecules of the com- 
position, C,H,. If this could be done easily and cheaply 
the rubber problem would be soived. In this connection 
it is of interest to note that, acccrding to an article 
that has just come to hand, Staudinger and Kleven 
have succeeded in increasing the yield of isoprene ob- 
tained from the terpene, dipentene, by heating to a 
high temperature the vapor of the terpene under di- 
minished pressure. When the pressure is sufficiently 
low the yield is about 60 per cent. This is a very im- 
portant observation for the purpose in view. Dipen- 
tene itself does not, to be sure, occur in nature in very 
large quantity, but the chief constituent of American 
oil of turpentine is pinene, a substance of the same 
composition as dipentene, and pinene is converted into 
dipentene by heating it to 250 to 270 deg. ©. The way 
out may therefore be through turpentine. To recapitu- 
late, turpentine contains pinene. Pinene is converted 
into dipentene by moderate heat. Dipentene when 
heated to a high temperature under diminished pres- 
sure yields isoprene. lIsoprene can be converted inio 
caoutchouc by heating it with concentrated acetic acid 
and by other methods that need not be deacribed here. 

There are other hydrocarbons similar to isoprene that 
undergo changes similar to that by which isoprene is 
converted into caoutchouc, and there is therefore a 
prospect of the ultimate preparation of a number of 
products simiiar to rubber but differing from it in 
some respects. The commercial instinct has already 
led to the patenting of some of the processes involved. 
This aspect of the subject is, however, or it appears 
to be, of much less importance than the main problem 
briefly presented in this article. 

In the chemical laboratories connecied with the great 
factories, especially in Germany, where several hun- 
dred well trained chemists are frequently engaged in 
a single factory, no doubt much work is now in progress 
which has for its object the solution of the artificial 
rubber problem. This is also true of laboratories not 
connected with the factories. From time to time an 
article will appear in a scientific journal or a patent 
will be announced giving some result of the work. As 
usual, of the failures and disappointments, which al- 
ways far outnumber the successes, we shall hear very 
little. But some day we shall wake up to learn that 
artificial rubber is on the market and then we shal! be 
told teuly that scientific research has scored another 
brilliant success. In the eyes of the world success will 
mean commercial success. But it must not be forgotten 
that this, if and when attained, will be based upon 
innumerable results that have absolutely no commer- 
cial significance. Greville Williams heated rubber and 
obtained isoprene many years ago. No one dreamed at 
the time that this simple fact might ultimately become 
the basis of a great industry. Harries treated caout- 
chouc with ozone and founded a method for indentify- 
ing caoutchouc which has proved of fundamental value 
in all subsequent work on this subject. We want to 
know what caoutchouc is, whether any one ever de- 
vises a method for making it artificially or noi, and 
in the highest sense the knowledge wil) be just as val- 
uable whether such a method results or not. But that 
is another story. 











Arrangement of Laboratory Supplies 
By William P. Munger 


N an industrial laboratory, containing some 1,500 

bottles of chemicals, it is no small job to keep even 
the chemicals in order. The helpers upon whom the 
Testoration of the bottles to their places devolves 
usually have little skill and less interest in things 
chemical. When the chemicals are arranged by the 
Usual alphabetic method, reagents are mostly found, 
and only then, after prolonged search in just the place 
they ought not to be. Owing to the vast difference in 
size of bottles, to get any efficiency out of shelf space, 


it is ne essary to have at least two or three alpha- 
bets, and when the search is completed through one, 
the others must be searched. 


To overcome these obstacles to speedy work, the fol- 
lowing system was recently worked out in one in- 
dustrial laboratory: The contents were first roughly 
grouped as to size, and then as to nature of contents. 
Beginning on the upper and lower shelves, the con- 
tainers were placed in rows from front to back. The 
upper left row was numbered 0-9, the second row 10-19, 
the third row 20-29, etc. The last figure on the front 
bottle always being 0, and if the shelf did not ac- 
commodate 10 bottles from front to rear then the 
numbers corresponding to the missing bottles were 
omitted, the next row beginning with the next higher 
ten. An alphabetical and numerical index was then 
compiled, giving a little description of the chemical 
in each bottle (such as C¢. P. Sticks, commercial 
powder) and typewritten copies made. 


When a given chemical is wanted, a reference to 
the index is essential, but a glance shows what form 
it is in, and the bottle of that chemical best suited 
to the work in hand can be at once selected, Fur- 
ther, if a helper, although it may be his first day in 
the laboratory, is sent after a reagent, and given a 
number, readily found, instead of an unfamiliar chemi- 
cal name, the chances are greatly improved of his 
bringing back what was desired. When the reagents 
are to be replaced they are much more readily re- 


placed in their correct positions by this method, even 
by skilled workers. 

This method is of wide applicabillty to medium 
sized stocks of articles, varying in md use but 
not in name, such as motor and met parts, con- 


struction materia) patterns, ete 
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Testing tensile strength of steel on a 100,000-pound 
machine. 
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Testing Betore 
Buying 


The Economics and Aesthetics 
of Materials 


By Dr. Charles Fk. MeKenna 
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The machine on the table was used in testing much 








of the cement used in the Brooklyn Bridge towers. 
In the foreground is a portable hydraulic 
cement-testing machine. 














A corner of a private paper-testing 
laboratory. 


The practice of the art of testing now in- 
cludes the chemical, physical and mechanical studies 
f all kinds of iron, steel, copper, alloys, stone, cement, 


facturing 


lay, coals, paper, paint, rubber, wood, textiles and a 
host of materials used in technology 

Out of this has grown a larger development of the 
governmental agencies which were established only as 


standards of measures such as was 


é positor ies ol! the 





originally the ase with the Conservatoire des Arts 
Metiers in Paris Many nations endowed scientific 


tations for the applications of precision measurements. 


The Imperial Physical Technical Institute of Char- 


2 


lottenberg, near Berlin, is one of these, and is the 


st important and valuable standardizing laboratory 
in the world. It is composed of two departments, one 
} 


iling with the standards of measurement and ob- 


¢ 


orrect data as to physical forces; the othe 


+ 


ealing with determinations of the accuracy of techni- 


al instruments submitted for the purpose and to be 
absorbed in their turn into use as standards in other 
laboratories 4 staff of more than one hundred experts 


and assistants is entirely supported by the govern 


ment for this purpos¢ United with this is the Royal 
Material Testing Bureau of Gross Lichterfelde, whose 
object is to apply results of research directly to techni- 
cal problems and routine testing of materials. It has 
the following departments 1, metal testing; 2, build- 
ing material testing; 3, paper and textile testing; 4, 
metallography; 5, general chemistry; 6, oil testing. It 
employs over two hundred persons and makes many 
thousand tests annually in these departments. Thus 
he co-relation of research and technical interpretation 
can be adjusted nicely under the guidance of the most 
skilled and patient investigators that the realm af- 
fords. France, Austria and England have institutions 
of like aim 

We are now abreast of the world in this important 
application of science, for our Bureau of Standards 
in Washington, founded by Act of Congress of 1901, has 
been operating for several years under the able direc 
tion of Dr. S. W. Stratton, and has made many valu- 
able contributions to the literature of the science of 
exact measurement Congress has continued to pro- 
vide generously for the maintenance and extension of 
this work. Regarding the value of the chemical de- 
partments of the bureau, Dr. Stratton has said “The 
relation of the chemical work to that of the other 


sections of the bureau is exceedingly important. 
Secarcely a problem can be taken up concerning con- 
struction or the properties of materials that does not 
involve chemical -analyses or the co-operation and ad 
vice of expert chemists. The entire work of the bureau 
has been greatly strengthened and its efficiency in- 
creased by the organization of the work in chemistry.” 

A new section has been organized to provide for the 
routine testing required by the departments in making 
their purchases of supplies 

Perhaps the most prominent organization under one 
head availing itself of chemical examination and test- 
ing of all its supplies is the Isthmian Canal Commis- 
sion, since its work constitutes the largest piece of 
construction and the largest housekeeping 
sition that have ever been combined. As this calls for 
an expenditure of $300,000,000 within a decade, it can 
be seen that the supplies of materials are an important 


propo- 


factor and demand close scrutiny 

These methods are applied by the Commission and 
the Purchasing Agents’ office is concerned over the 
quality of the bronze wire bought for mosquito screens 
just as it is over the Portland cement which will be 
required for the dams and locks. It wants to know 
the composition and strength of the steel used in con- 
struction, the Babbitt metal used in engine bearings, 
the dynamite used in blasting, and so on through a 
thousand things as This is on the very 
correct theory that the United States should get full 


diverse. 


value for everything it purchases, small or large. 
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Part of the refrigerating plant. 


Besides these government laboratories there are 
many others in this country which practice chemical 
and physical testing of materials for determining their 
qualities and values. Some of the largest of them 
are operated by the railroad companies, and quite a 
number by the great manufacturing corporations In 
the latter case some concern themselves only with 
their own product, some with all the materials they 
purchase, and some have departments adapted solely 
to research into the properties of materials, applying 
the results te their factory practise 

In all the large centers of population and manufac- 


turing are to be found laboratories where the needs 
of commerce for the testing of materials can be met 
The same great variety of substances and fabrics are 
submitted to the chemists and physicists on their 
staffs, who are frequently appealed to for the decision 
of import 


ant questions Yet in the application of ma 





terial testing to the industries one meets at times a 
marked indifference to its economic advantages. This 
is the more curious since there are sO many cases 
where they are obvious and so many where successful 
manufacturers testify to the importance to them of 
upholding this arm of efficiency 

They know that in many raw materials entering 
into the manufacture the presence of an adulterant or 
an inert substance carries a greater penalty than the 
mere payment for the useless element. The factory 
and handling charges accumulate against it just as if 
it 





aluable element and the output of finished 
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Shop for making and repairing instruments. 





If, for example, one wishes to neutralize acid solu obliged to dispose of more sludge, poss earryin 
tions with lime and employs an impure lime instead with it absorbed valuable substances if one ases a 
of a pure one, he will use more of it and he will be coal whose fuel value, measured in heat uni s les 
than that of a coal used by a competitor e will likely 
ptnnsieceenseneicniscinstiastnlaigliiisianiiaal ‘- a feel the difference, not alone in his coal biils, but in é 
| gg ; his labor items for stoking and for disposal of refs 4 
| The manufacture of silk fibrics furnishes another 


ample. One would think that any manager using 





| 
| large quantities as his chief raw material a substan 

| more costly per pound than coal is per ton would ; 
be solicitous to keep exact record of the moisture in “ 


the lots he would buy that he might know their abso 





lute dry weight, or “conditioned weight SO 
Yet in the case of raw silk as used in this country 

we see something remarkabl« 20,263,327 pounds 

worth $65,424,784, were imported into this country 

in 1909-1910. Special trains flew across the continent 

at high speed to bring the Japanese importations from 

San Francisco to New York city So 1luab] Wa 

this raw material that a gain in interest and insu 

ance was made by this haste Yet only 1,298,709 

pounds were officiaily “conditioned” for moisture of 

examined for other non-silk substances at the silk a 4 





sociation’s laboratory in New York city during th 

same period. Of course some silk manufacturers have 
their own silk conditioning laboratories, but they are 
| very few. Moreover, these figures are confronted with 
the statistics of conditioning in Europe wh 
] sumption of raw silk is rapidly bei 
that of America. In the Milan conditioning house 














United States standard of mass—kilogramme. (Continued on page 260.) 
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Special experimental paper machines for the materials testing laboratory. 


SOME VIEWS OF MACHINERY USED IN THE LABORATORIES OF THE U, 8, BUREAU OF STANDARDS 
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Its Myster 


> ATALYSIS or catalytic action has been somewhat 


variously defined To give a rigid definition in 
mple terms is difficult, or perhaps impossible, and it 

therefor preferable in an article of this kind to 
describe 1e phenomenon, rather than to attempt 
define it 

it is, for various reason advisable to follow Ost 


ald in grouping together under the general heading 


alysis two types of action, which perhaps at firs 


ght may not appear very closely related, and whi 
we may peak of as physical and chem-cal catalysis 
respectively The feature which is common to bo 
that they occu unstable technically metasta 
bie’) systeme One or two examples wi! make this 
plalr By carefully observing certain precautions 
ater ma be cooled below 0 deg. C 2? deg. F.) with 
out solidifying In this state the system is unstab 
introduce a minute crystal of ice, and immediately 4 
growth of this solid phase spreads out from the ysta 
germ with which the water has been noculated 
this effect of the } rysta n bringing about the 
hange from water to s an example f what 
j ker ot am is 
4 utalysis In 
tan of this kind 
migh multiplied 
but o1 suffice fe 
0 need The facts 
whict é vant to ne 
t : I g particu 
i haracteristi of 
thi catalyti action 
exerted by i germ 


i. The amount of 
water which can be 
caused to solidify by the 
introduction of the ice 
rystal stands in no re 
lation to the size of the 
erysta A given small 
crystal is capable, under 
suitable circumstances 
of causing the freezing 

an unlimited quan 
ty « water 

> The result that can 

produced by the 
gern is absolutely 


nited to the establish 


ment of the stabler 
(frozen) condition, 
from the less stable 


(liquid) state. The ice 
erystal would be quite 
incapable of producing 
under the stated condi 
tions the opposite 
change, namely, the melting of the ice. This might 
expressed in popular language by saying, that what 
the catalyser does, is merely to help on a change which 
is “trying” to take place also in its absence 

We shall have a few more words to say of physica 
catalysis further on, but what has been said so far ma 
serve ag a basis which will enable us better to appr 
ciate the nature of “chemical” catalys‘s It is a mat 
ter of very common observation, that a chemical reac 
tien which proceeds with diffiem@lty or (seemingly) not 
ai all on merely bringing together the substances con 
sumed in the transformation, takes place with greater 
or lesa ease—sometimes tumultuously—as: seen as a 
small quantity of some suitable material is added. This 


teelf appears to take no part in the transformetion 


judgitig from the fact‘that it can fie” recovered un-~. 


hanged from the reauiting products of the action 
This chemical catalysis, ag the effect is “uljed presents 
e same peculiarities which we noted above with 1 

gard to physical catalysis ‘ 

4 small amount of the catalyze: is capable of 

hemical transformation of ab indefinitely 

rigt (though in pravtice there jis 

; the catalyzer through various 


‘ i sus ’ the Impossibilit of com 
¢ x product) 
2. The I tt zer is strictly limited 
the « condition from a 
} ] 
e388 Stabie i an OTF 
produce is brings 








The current is turned off, and dense acid fumes issue 
from the apparatus. 


Catalysis 


By Alfred J. Lotka 


the reacting system nearer to its equilibrium, and 
never, under any circumstances, the reverse In the 


case of a chemical reaction we may deduce from this 


econd rule a third Fo! may state the second rule 
in this form A catalyzer is powerless to alter the 
quilibrium of a chemical reaction.’ Since a chemi 
il equilibrium is a condition in which two opposing 


reactions are going on at the same velocity, it follows 


immediately tha 


If a catalyzer accelerates one of a pair of equilib 


ium reactions, it must accelerate the other in exactly 
he same proportion 

These, then, are the fundamental facts relating t 
catalysis It is very natural to ask ‘How hy 
what mechanism does the catalyzer exert its 
effect? lo this question we can give at best but a 
ery mperfect answer! We shall do well to be guided 
nh our attempt by keeping constantly before our mind's 
eye the fundamental facts related above A mechani 
al mode vill best serve to illustrate the nature of 
the cas¢ We may liken the supercooled wate: 
ady at any stant to freeze on introduction of an 


. ——eEeE7~" sael 
By courtesy of The Journal oj Industridil Chemistry. 





CONDENSING ACID MIST BY ELECTRICITY 


ice crystal or the mixture of SO, + O — read 

to unite (say at 500 deg. C.) to SO, as soon as it 

comes in contact with finely-divided piatinum - to 
I quid contained in a bowl at an elevated lev« 


Popularly speaking, the liquid is “trying” to flow to a 
lower level, and will in fact do so as soon as a suit- 
ble path is furnished, either by making a hole through 
the side of the vessel, or by carrying a syphon over 
the edge of the bowl. Once we have done the small 
amount of work required to start the flow, we can 
derive an unlimited amount of energy from the out 
flowing liquid, since the bowl may have any dimen- 
sions whatever without affecting our argument. What 
prevents the liquid from flowing down from the bow] 
is.that before it can descend it must ascend, or, in 
technical terms, in order to pass from a point of 
\igher” potential to one of lower, it would have to 
travel “over a path passing through potnts of still 
higher potential than the starting point This would 
be contrdry*to the physical laws applicable .to the 
case under consideration 

In. the same way we may suppose, that the mole- 
cules of SO, afg@ O- are tending t unite to form 
melecules of. SO,; all but a small proportion of them 
however are prevented from so doing by the fact that, 
n°’ the course of the change, they would have to pass 
through intermediate states “on the crest of the hill,” 
before they could take their downward path to the 
ore stable cond'‘tion 

When we come to consider the exact manner in 


This doés not app o “ stationary states * ch as occur in ceitain 


ht reactions, The) t tone equi 


y and Its Significance for Life and 





On establishing the electric field, there is practically 
perfect condensation of the fumes. 


Seemed 


Industry 


which the catalyzer furnishes this new path, we find 
ourselves in difficulties. In some cases at least a 
partial explanation can be given. For example, if the 
reaction takes place between gases, as in the cage 
SO, + O > SO,, the action of a finely-divided material, 
such as spongy platinum, may perhaps be accounted 
for by the fact that gases tend to form a fine film of 
greater concentration near the surface of a solid. Such 
nereased concentration might explain an increased 
action velocity. In other cases it has been shown 
that in the presence of the catalyzer the reaction takes 
place in two stages, each stage singly being more 
rapid than the net reaction in the absence of the 
catalyzer. But these are at best partial explanations, 
ipplicable to ‘solated instances of a phenomenon 
which is extremely common, and indeed, probably 
universal The cause of the mystery which still 
ushrouds catalytic action is not far to seek. It is 
closely connected with the fact that our knowledge of 
chemical action is almost wholly restricted to the 
initial and final states. Of the processes which inter- 
vene between the instant when a molecule of one 
compound ceases to ex- 
ist as such, and the mo- 
ment when the molecule 
of the product is com- 
pletely formed, of these 
processes we know prac- 
tically nothing. Refer- 
ring to this subject, 
Schébnbein® has re- 
marked: ‘Shakespeare 
says that ‘there are 
more things in heav- 
en and earth than are 
dreamt of in _ philogo- 
phy.’ Thus, presumably, 
intermediate between 
the state in which two 
portions of matter exist 
after completion of 
chemical combination, 
and the state in which 
they previously existed 
separately, there is a 
series of transition 
states of which the 
chemistry of to-day 
knows nothing.” With 
all the advances which 
chemistry has made 
since Schénbein wrote 
these words, they still 
remain true almost to 
the letter.* So long as 
we are left in our pres- 
ent ignorance of those 
states of matter which 
intervene between the initial and final states in “chemi- 
cal change,” it is very unlikely that we shall be able 
to form an adequate idea of the nature and inner 
meaning of catalysis. 

So much for the facts and theories of catalysis. Now 
for its bearing upon technical and vital processes. 

From a theoretical point of view it is a somewhat 





disputed questfon whether a catalyzer can start a 
reaction, the German chemist Ostwald holding that it 
can merely accelerate a reaction, which would go on, 
however slowly, in its absence also. For practical 
purposes, this fine distinction is of no interest, for 
a reaction which took thousands of years to become 
noticeable would be quite worthless and might 3s 
well be said not to take place at all. Generally speak- 
ing, the function of a catalyzer in technical practice is 
not only to speed up a reaction, but to render it indus- 
trially possible at all. Nevertheless, it may be 
interesting briefly to consider the economic effect of 
catalytic acceleration upon the process. Suppose that 
under given conditions one ton of raw materia] and 
material in the course of transformation must be 
locked up in the process, in order to produce a daily 
output of, say, one ton of the product. With all other 
conditions unchanged, let us now suppose that by the 
introduction of a suitable catalyzer the reaction veloci- 
ties are just doubled. If we require an output of one 
ton, as before, we can now reduce our piant in the 


(Continued on page 260.) 





Journal f. prakt. Chemie, volume 55, 1, 15% 
4 We may, perhaps. however hope for new light on these questions 
from the recent work of Max Trantz, 
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The Industrial Chemist 


What Opportunities for Achievement are Offered Him 


By Robert Kennedy Duncan, Professor of Industrial Chemistry at the Universities of Pittsburgh and Kansas 


~O many men, and the parents of so many men, who 
ans interested in modern science read the Scientiri 

AmericAN that one is tempted to take the opportunity 
of this special number on Industrial Chemistry for 
some intimate discussion on the invitation which this 
science extends. What is Industrial Chemistry, how 
may one become an industrial chemist, and what oppor- 
tunities for achievement does it offer? The writer is 
prompted to this because in his positional capacity he 
is this year at the receipt of an unprecedented and 
altogether un-looked-for number of inquiries and per- 
sonal visits from men and their parents who are just 
as ignorant of this matter as they are interested. These 
inquiries arise through the vague, but entirely valid, 
idea that there are some remarkable contemporary 
opportunities in Industrial Chemistry. 

Leav:ng for the nonce the nature and scope of these 
opportunities, let us settle the meaning of the term— 
What is an industrial chemist? The fact is that “the 
industrial chemist” and the training he ought to have, 
is to-day a subject of warm debate among those of us 
who follow applied chemistry. As is usual in such 
discussions, the trouble-factor lies in our varying defi- 
nitions. To one man, an industrial chemist is a chemi- 
cal engineer, to another, he is a “works chemist,” to 
a third, he is a routine analyst, to a fourth, a scientific 
researcher, and so on. There are thus many types of 
industrial chemistry, and many kinds of each type and 
each kind with its own allure. Industrial Chemists 
are all alike in this, however, that they are interested 
in applying chemical knowledge to practical and useful 
ends. The industrial measure of what is practical and 
useful is the dollar, and the only material difference 
between Pure Chemistry and Industrial Chemistry is 
that with the Industrial Chemist the dollar sign inevi- 
tably enters into every chemical equation; a subordi- 
nate difference is that many industrial chemical reac 
tions are carried out by the ton instead of by the 
gramme 

How, then, is one to become an industrial «chemist? 
Obvicusly, by learning Chemistry. An industrial chem- 
ist may have some knowledge of engineering, or of 
biology, or, for that matter, of psychology (all the bet- 
ter if he has), but the sine qua non is Chemistry 
Chemistry is Chemistry; and since it is quite imposs!- 
ble to obtain it self-taught, the novice must enter some 
institution of learning for the requisite training. It is 
just at this point that he needs guidance. 

If the young man is too old to undergo the school- 
training that would enable him to matriculate into one 
of the higher institutions of learning, if xe has respon- 
sibilities, such as the support of mother and sisters, 
that would make it inadmissible for him to proceed 
in his own interest, or if he recognizes that he is not 
so endowed intellectually that he could expect to sur 
vive creditably in the severe class-room and laboratory 
training that university-chemistry infers, then by all 
means let him enter a trade-school. He could not do 
better, in fact, than to enter for a training the scope 
and character of which is presented in this number by 
Prof. Allen Rogers, of Pratt Institute. Nor would 
he by so doing cut himself off from a genu‘ne success. 
The industries are in point of fact desperately in need 
of scientific foremen; i. e., of men educated in chemistry 
and mechanics to an extent that enables them to co-op- 
erate sympathetically and practically with the officials 
of the company for the elimination of waste and for 
progressive factory practice; in addition, educated fore- 
men may become superintendents, and superintendents 
managers, and managers presidents. 

But if, on the contrary, the man concerned is inter- 
ested in chemistry for its own sake, if he eagerly de- 
sires to become, genuinely, a scholar in chemistry fully 
equipped to add to the world’s sum of knowledge both 
pure and applied, and if he has none of the hamper- 
ments stated above, then his course may be as follows: 

Before stating this, however, there ought to be said 
that any man proposing to become an industrial chem- 
ist should satisfy himself that when*he ig ready for 
work he will be able to qualify under the follow'ng 
demands 

(1) Training (scholarship). 

(2) Creative power. 

(3) Personal integrity. 

(4) Physical health. 

(5) Practicality; i. e., creative power under the 
control of common sense. 

(6) The ability to govern workmen and to man- 
age foremen. 

(7) Personal qualities that would commend him 
to the officials of the company. 


From this list it may easily be imagined that indus- 
trial chemistry is no game for old ladies or for little 
children 

Granted, however, that the man feels that he can ful- 
fill these requisites, he has alternative courses. 

He may enter the course in industrial chemistry in 
any one of the great universities or institutes of tech- 
nology. In such a course, he will receive, together 
with a general theoretical and practical survey of the 
different fields of industrial chemistry, a considerable 
amount of pure chemistry, some eng‘neering, shop prac- 
tice, factory law, etc. Such a course in industrial 
chemistry, admirable in its scope and purpose, is offered 
by Prof. Whitaker, of Columbia University. The 
result of such a training is likely to be a man well 
trained up to his limits, hard-headed, practical and of 
great ultimate use to the factory which he enters 
in installing or managing the chemical end of an in- 
dustrial plant—decidedly, in fact, a man that knows 
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what he knows. The danger is that having been 
trained in multa, not multum, he may have a wrong 
conception as to his immediate use in such a factory; 
and since it is impossible under such conditions to 
give a comprehensive chemical training in a course 
of four years, he is likely always to be limited in his 
power to apply contemporary discovery to practical 
ends. Still, the industries need, and, indeed, must have 
men of this very type, and there is now and in 
the future there will be for them a continuous accelera- 
tion of demand. If the man concerned, through his 
natural qualities, desires to do this kind of thing, this 
is the kind of thing he desires to do—and there is as 
much opportunity for him as he could well desire. 

The alternative course advises the man to enter the 
university carefully prepared to forget that he is pur- 
posing to become an industrial chemist, but instead of 
that, in a comprehensive way, a chemist. His course 
is to take all the chemistry that the curriculum pre- 
scribes or permits, and with it what other cognate or 
cultural study his time affords. 

His course will require some four years of under- 
graduate study followed by two or three years of grad- 
uate study. At the end of this time, if he is the young 
man I take him to be, as a young doctor of philosophy 
indorsed by his university, he is prepared to take and 
can obtain an industrial position. He may enter this 
position without any pretense of knowledge as to the 
processes involved, but he may take the writer’s word 
for it that, other things being equal, he will speedily 
surpass competitors who have experienced the other 
forms of training; he will, in fact, have nothing to 
limit him in becoming a supreme authority in his 
chosen field. It may be suggested, that seven years 
of university tra‘ning is a long and costly course. As 
for time, it is worth it; as for cost, in the case of a 
man for whom alone industrial chemistry would be 
wortk while, it certainly does not require a rich father. 


The ideal condition for the right kind of a man to 
enter the university assumes that his monetary re 
sources do not exceed five cents; in other words, the 
price of a car-fare to get there. In the University of 
Kansas, thirty per cent of the students make their way, 
in whole, through the university, and sixty per cent in 
part. There is no man to-day worth his salt who can 
not, depending solely upon himself, make his way 
through the university to the appointed end. 

After passing through whatever training the man’s 
circumstances or inclinations dictate, he may enter 
various types of industrial work, in which his training 
equally with his other qualities will determine whether 
or not he will stick or advance. 

(1) Routine Analysis.—Such positions are filled for 
the most part by young men with but a modicum of 
chemical training or by chemists who have a particu 
lar liking for that type of work. Salaries for men doing 
routine testing work vary from sixty to one hundred 
dollars a month, but may yield as high as two hundred 
and fifty dollars a month. Advancement depends mainly 
upon qualities that serve to qualify men for executive 
work. A large number of such positions are open to-day 
in all parts of the country—in general commercial lab 
oratories; in manufacturirg laboratories, pharmaceu 
tical, metallurgical, beet-sugar laboratories, etc., sani 
tary laboratories, and in various other flelds of effert. 
Such routine positions are particularly valuable for 
chemists in training, in providing temporary positions 
by which a supporting income may be obtained for 
collegiate expenses together with valuable experience 

(2) Government Positions.—The Bureau of Chemis- 
try, of Soils, and of Standards, of Mines, the Geolog 
ical Survey, and various other branches of government 
constantly employ and are continually looking for 
skilled young chemists regularly graduaied from the 
universities. While the salary stipends are not as 
great as the holders of these positions could for the 
most part obtain in industrial or even in instructional 
work, the positions themselves are exceedingly advan- 
tageous in confirming the training of the universities 
and in throwing the man into positions in field-work 
where initiative, self-reliance, fortitude and cther manly 
qualities are developed. The danger related to such 
positions is that too long continuance in such work is 
likely to develop the chemist into a bureaucrat, some 
times of rather an offensive type. Chemica! positions 
under government are good stepping-stones to desira 
ble industrial positions, As is the case generally, the 
demand for good men in such positions far exceeds 
the supply. Apart from federal positions, all the 
States require and use many chemists in food, water, 
fuel, mining, criminal and other work. 

(3) Works Chemists and Chemical Engineers._—These 
positions are rapidly on the way to become some of 
the most attractive in the whole field of industria! 
chemistry. As a member of the Committee on Employ 
ment of the Chemists’ Club of New York, it ts inter- 
esting to watch the character of the applications that 
continually arise from the various industria! compan 
ies seeking chemists. For example, the following posi- 
tions are open: 

Chemist versed in the manufacture of vinegar 

High grade industrial chemist or research enginect work 
upor copper, lead and tin alloys, explosives, ete 

Man needed to do work in connection with tellet articies 

Chemist for drug company : 

Assistant chemist to manufacture complete line of tablets 
and pills. 

An A No. 1 laboratory man for wholesale drug laberatoers 

Man thoroughly trained in laboratory work; a good manu 
facturer of pharmaceutical products 

Man with practical experience in the U. 8, Patent Ome 


work. 

Chemist td conduct investigations on the distillation » 
wood for turpentine. 

Two men who have had experience In work on soils, feed 
and agricultural products 


Chemist and superintendent for sulphuric acid and alow 
plant. 

Assistant chemist for pharmaceutical work 

Man needed experienced in varnishes, japan aul =opaint 


Work of experimental characte) 
Analytical chemist for powder company 


Assistant organic research chemist, of congenial persen 
ality ; must be thoroughly trained in organic chemistry 

Instructor of junior and senior students practicatiy en 
tirely in chemical technology; engineering traiuing required 

Chemist needed for the manufacture of ordinary hart 
ceutical preparations 

Chemist for analytical work of a phar i ia ' 
including drug assaying. 

For zine and chemical company, man experien ! 
manufacturing of sulphuric acid by the chan Coes 

“hemist in oll iaboratory 

Assistant chemist, fats, oils, a tical 

( Continued on jurge 
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Psychology and Advertising 
The Scientific Appeal to Human Nature 
By Kdward L. Thorndike, Professor of Kducational Psychology, Teachers College, Columbia University 
1 intuitions | usefully supplemented by the psy. 
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( t j 1 tv about the workings of e mind as 
A expe business So a 

App | fairly 

i at blica 

. Adve £ 

att ‘ i problems i on 
f 1 i ‘ i ( you OSE you are soon led 
t it yyet % often psychology of a very 
techi ~ t I vou try to think the yrroblem 
to th nd ron e known a breakfast food 
or soap, to connect its name or appearance or bot) with 
th Tact ha a breakfast food or soap n seell 
is ) f ommon sense Rufton’s Soap in 

enough pages, fences, and cards 

l dhood—is indeed straight 

ird al asily don But common sense does no 
nfo the so emblazoning Rufton’s Soap on 
gh f a page eight times or on a whole page 
niece na page ye or on a page with a picture, more 
surely captures attention and 
holds memory prisoner It does 

O not even distinguish between 

Fig. 1.—A strong getting the human mind to 

claim on attention ‘ink of “soap” when it hap 
at small cost. ens to think of “Rufton’s” and 
to think of “Rufton’s” when it 
happy hink soa Yet this difference may 
" 1OUs | dollars 
Puttinz Facts Before the Mind. 

Con m sense has indeed often made great blun 
lers gle ng irl pleasurableness and habit 
i i attention and over-emphasizing size and 
repet the stliest avs of catching the eye and 
n hy da ‘mentary laws of attention 

k to beginners in psychology are not always fol 
! i For examp no psychologist among my read 
er il doubt that Fig. 1 burns in its message, the 








Fig. 2.—A weak appeal. Too elaborate, vague, and 
confused. 

name of an automobile better than Fig ) and in 
a fraction of the space 

But the problem of putting a fact, o more com 
monly, two facts in nnection, into a mind, leads soon 
to far more subtle and technical matters I choose 
only one for illustration—the laws of the action of the 
ye, which is the first enemy for an advertisement to 
win over! The eye, in getting its impression of a 
page al or a billboard, acts roughly as would 
1 sm amera, in getting a series of pictures which 
pasted together would make a picture of the total 
page, wall or billboard That is, the eye does no 
Re leartly at one time, nor move in a continuous 
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Fig. 4.—A misapprehension of what the possible buyer 
of a piano wants. Noconnection forming here. 


sweep to cover the object It turns, stops for one to 


three tenths of a second, takes in an “eyeful,” turns 


ahead or back, stops as before, takes in another “eye- 
ful and so on 
Getting an Eyeful cf Advertising. 
Means have been found to photograph the move 


examining a 
been 


reading a 
like, and 


made of just how much the eye and understanding do 


ments” of the eyes in page, 


picture and the measurements have 
take in during one stop—one exposure of the camera. 
The looking at an 


advertising 


reader who is conscious only of 


page in a magazine for two seconds and 


getting a view of it as a whole, really takes a dozen 


or so different “looks.” The eye itself can not see the 


whole page at all clearly in one look or fixation. The 


eye sends up a piece-meal report which has to be put 


together. The task of the eye in glancing over a page 


is a complex task which may be done well or ill, easily 


or with a feeling of strain 


The advertiser should, of other things being 


course 


} 


equal, (1) make the labor of the eye as slight as 


possible, (2) furnish any material that the eye is to 


take in at one glance or fixation in the shape of a 


convenient “eyeful and (3) arrange the “eyefuls” 


that are to catch the eye in its series of exposures in 


such a way that the piecemeal report they give will be 


most sure to be put together into the impression he 


desires to leave 


To meet these requirements even the expert adver 
tiser needs special knowledge of the psychology o. 
visual perception Common errors are to make type 
too large, as in Fig. 3, so that a single fixation fails 


to give any whole phrase or word, or to so crowd 


and muddle printed matter that the eye moves about 


the page at random. Less commonly the eye is actually 

tempted away from the essential facts in the display 
To get attention to an ad- 

vertisement is only a first 


step in a long pursuit of 


the mind, which must be 
forced by the 


of its own nature to write 


at last laws 


for and read a catalogue 


to examine an article, or 
most commonly of all, to 
buy it 

Intuitive Knowledge Sup- 
plemented by Psychology. 


Experienced advertisers 


who have s:udied the r 
sults of any advel 
tising ampaigns .get an 


intuitive appreciation of 





how men and women will 

be influenced by this, that Bt 190) by Ed V. Price & 
and t other quality in Fig. 5A. 
an advertisement. Can suct 


chologist’s knowledge of the laws of attention, per- 


ception, memory, suggestion, habit, inference and the 
like? 
Let us ask whether 


as a sample case, advertisers 
learn from one of the simplest of 


of habit or 


have anything to 
all psychological laws, a law connection 
formation, which siates that a human being will, other 
things being equal, make to any situation that response 
which has gone with that situation most frequently, 
Man thinks 


he has thought or felt or acted 


and with the most resulting satisfaction. 


or feels or does what 


in like case with success. Will it profit an advertiser 


to think of the possible buyer as a mechanism that, 


whatever else it does, tends unreasoningly to keep 


9 


together ideas that have come together 


This law leads to five obvious principles for con- 
trolling a person’s mental connections. 

1 Know what his situation is. 

2 Know what response you wish to get from him. 


3 Know what satisfies or annoys him. 
4 Make 


to come as a 


the connection; Co not ¢xpect the response 
miracle 
5. Other things being equai, make no connections 


will later have to unmake. 
should be the A, B, 
human 


which you 

That 
C of any art of influencing 
known to 


these principles, which 


nature, are not 
clear from the 


thoroughly advertisers, is 


There is no reason for having 
two or three kinds of cleaning 
and scouring soaps of pow- 
ders, when Bon Ami will ao 
the work of all. 


Bon Ami cleans, scours, 


polishes 
You can use it in the kitchen 


sink, you can use it on brass, 
copper, steel and tin ware, on 
the glassware, mirrors and 
windows, and for the bath- 
room, woodwork and floors. 


Bon Ami is an efficient aid 
to quick housework. The 
housekeeper who uses it saves 
time, labor and money. 


17 years on the market 
“Hasn't scratched yet!" 





Fig. 6.—-Perhaps the chicken may some day weary 
the public. 


Advertisements almost exclusively to 
adver- 


following facts 
arrest the attention of a casual observer (e. g., 


tisements consisting of an interesting but largely 


irrelevant picture with a mere note of the article and 
firm name) are used for articles like seeds, doorknobs, 


nursery stock, or coffins. This is wasteful since pos- 


sible buyers of such wares would in a great majority 


of cases make a deliberate examination of adver- 


tisements of them, the situation including much intei- 
est on their part and a definite intention of compariag 


merits Advertisers who use expensive attention- 


arresting display for such articles do not consider 
what the possible buyer's situation is Looking cas- 











Fig. 5B. 
The psychologist expects Fig. 5B to outlive Fig. 5A, 
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ually over a magazine, looking to “nd where to buy 
a given article, and looking to find out which is the 
pest article, are three radically different situations 
that obviously demand different treatment. 


Getting the Right Kind of a Response. 


Some advertisements are fitted to produce the re- 
“readiness or desire to buy a motorboat, a 


sponse 
a greenhouse” as much as or more than the re- 


piano, 
sponse “Té adiness or desire to buy the Jones motor- 


noat, the Smith piano or the Brown greenhouse.” The 


the point that violation of the psychological laws of 
closeness, relevance and concreteness are perilous to 
even the most expert writer of advertisements. For 
perfectly clear cases one may take those given by Prof. 
Scott of the picture of a breakfast food carton with 
vermin crawling over it, and of the underwear com- 


pany which received many orders as a result of a°* 


second company’s advertisement, the second company’s 
“copy” having been so placed as to connect more 
readily with the first company’s name and address 
than with its own! 





The Easy-Made Dessert. 


From the homely matenals pictured here are produced desserts so beautiful and 
dehcious that they appear to be the work of the fairies. 
Alll that is required to make a Jell-O dessert is a package of 


JELL-O 


and a pint of boiling water. Dissolve the contents of the package in the boiling water 
As soon as it is cold your dessert is made. 

Just now, when the supply of canned fruit has given out, and 
it is too early for fresh fruit, the delicious fruit flavors of Jell-O fill 
their places and afford desserts that are especially seasonable and 
dehghttul 

The flavors are: Strawberry, Raspberry, Lemon, Orange, 
Cherry, Peach, Chocolate 

At all grocers’, 10 cents a package. 

The Jell-O price never goes up. 

Beautiful Recipe Book, “DESSERTS OF THE WORLD.” Free. 

THE GENESEE PURE FOOD CO., 

Le Roy, N. Y., and Bridgeburg, Can. 





JELLO 


because it is delicious and beautiful. It is so pure, wholesome and 
nutritious that it is better for them than any other kind of dessert. 
A Jell-O dessert can be made in a minute. Simply add boil- 
ing water and let cool. 
Seven delicious flavors : Strawberry, Lemon, Orange, 
berry, Peach, Cherry and Chocolate. = 
All grocers sell Jell-O, 10 cents a package. 
The beautiful new Jell-O Recipe Book, “DESSERTS 
OF THE WORLD,” iMustrated im ten colors and 
gold, will be sent tree to all who ask for it. 
THE GENESEE PURE FOOD CO., 
Le Roy, N. Y., and Bridgeburg, Can. 





Fig. 7. Samples from a series of advertisements that are in 
the main in accordance with psychological principles. 


response which any competitor equally desires is con- 
fused with the response which the advertiser himself 
should seek. Certain features of many advertisements 
of automobiles, Portland cement, bathroom fittings and 
office furniture make this error. In some such cases 
a real profit-sharing of supposed competitors may be 
the reason, but even in such a case it is wasteful to 
encourage a response as beneficial to future competi- 
tors in the same trade as to the advertiser. 

Neglect of the third rule, “Know what satisfies or 
annoys the prospective buyer in the case in question,” 
Does not Fig. 4, for example, show 
a misapprehension of what the possible buyer of a 
piano wants? The pictures of the factories and office 


is very common 


building seem psychologically fitted to appeal to a man 
to place a mortgage or perhaps invest in the company’s 
stock, but not to appeal to the desires and aversions 
of a music-lover in respect to a piano. Are the pic- 
tures of the man and the hall-mat borders likely to 
connect the idea of a pure, rich tone and of beautiful 
music with that particular piano? Would not the 
general make-up—the arrangement of cuts and type 
positively irritate anyone of an artistic temperament? 

The fourth rule—to make connections, not expect 
them to come of themselves—seems at first thought 
childish. But did the “Sunny Jim” “ads” connect a 
given breakfast food inevitably with ideas of delecta- 
bility, health and vigor, siffuse the very name of that 
food with a charm for appetite, and bind to the sight 
ef its package a strong impulsion toward purchase? 

On the contrary, I venture to predict that many of 
my readers who remember Sunny Jim do not even 
remember what breakfast food was supposed to have 
made him sunny; and that many others have, as a 
result of the “ads,” the hardly more valuab’e connec- 
tion of thinking of the food in question as the subject 
of a vigorous advertising campaign in connection with 
Pictures and jingles about a rather ridiculous looking 
little old gentleman. 


Making the Connection. 

As a matter of fact. the greatest amount of psycho- 
logical ingenuity is demanded to “make the connec- 
tion,” simple though it sounds. To connect the article 
and the name, to connect each desirab'e quality with 
the name, to connect that name with the ideas of pur- 
chase and possession—each may be a most intricate 
task, involving, like a problem in chess, the inter- 
relations of dozens of factors. Disturb one adjective, 
leave one pri paratory advertisement ineffective, overdo 


aa element in the picture and the whole attack may 
ail. 


T have willfully 


mats chosen samples of inadequacy from 
e Dest mod 


| advertising practice, in order to make 


The last warning, against making connections only 
to have to break them later, should protect any adver- 
tiser from many risks. For example, the emblem, 
slogan or means of attracting attention to the “copy” 
should not risk boring or disgusting readers in the 
long run for the sake of an exciting appeal for the 
time being. A history of advertising would, I am 
sure, prove that the grotesque, the merely strange, 
and the fantastic have been thus dangerous. 

A psychologist would prefer not to risk his fortunes 
on the habits formed by repeated impressions of 

Come Packt furniture, 

U-All-No after-dinner mint, 

Slide Well collars, 

Breathe-rite braces, 

Corn Dodger shoes, 

Holeproof hosiery, 

Pre-Shrunk garments. 

Yet these are all modern devices used to gain the 
trade of critical people. 














The New Salesman Rebuked. 
“ Excuse him, Madam. He has not yet learned that our best class 
of customers all mean PETER’S when they ask for Eating 
Chocolates. They know from long experience that it deserves its 
great reputation for Purity, Wholesomeness, and Digestibility.” | 

















Fig. 8/. 


The psychologist expects Fig. 5B to outlive Fig. 5A 
as a catch-sign, and predicts that even the charming 
chicken of Fig. 6, that “hasn't scratched yet,"’ may in 
the long run bore the public and have to give up his 
place to the safer picture of the soap itself 

I have so far illustrated the value of knowledge of 
one sample law of human nature—a law of habit 
by showing the bad effects of its neglect. On the 
positive side, I should claim that many of the exce! 
lencies of Fig. 7 could have been planned and can b 
accounted for by the psychological principles cf asso 
ciation or connection-forming. 

Finally, I have chosen two “ads,” 
which superficially seem much alike, but one of whic 
I regard as very good and the other as very bar 


Fig. SA and 8B, 


on purely psychological grounds Let the reader dé 
cide which is which, and why! 


Yeast as a Food 


HE breweries of Germany produce annually over 

70,000 tons of yeast, which is for the most part 
wasted. For several months there have been going 
on systematic experiments under the direction of Prof 
De!briick, of the Berlin Institute for Fermentat‘on In 
dustries, for the purpose of finding some practical 
means for utilizing this product. Special attention 
has been directed to the prob'em of its possible avail 
ability as human food. 

There are a number of commercial preparations on 
the market which consist essentially of dried yeast; 
these combine the qualities necessary to adapt them 
to use as food, having an agreeabe taste and odor 
and a chemical composition comparing favorably with 
other high-protein foods When properly prepared 
dry yeast keeps indefinitely without danger of cet 
rioration; and its high protein content would mak: 
it one of the cheapest foods. The slightly bitter taste 
characteristic of fresh yeast can be readily removed 
by treatment in the cold, before drying, with a solu 
tion of sodium carbonate 

Messrs. Voetz and Baudrexe!, of the Inatitute, have 
determined its adaptability to the nutrition of man 
and other animals. The chemical composition of the 
dried yeast, as compared with average samples of 
beef, is given in the fol owing table: 


Dry Yeast Beef 
a 6.9% i265 
Protein ~ 53.4% 21.0% 
Calories per |b. (approximate)... 2,000 607 


From the above it is seen that the protein value 
of the yeast is about two and a half times that of 
meat; and that the fuel value of the former is over 
three times that of meat. 


) 


Experiments made in feeding dogs showed that 87.2 
per cent of the nitrogen in the yeast is assimilated 
Large quantities of this material were used on. the 
dogs without producing any symptoms of inconven 
ience or disorder Among the animals were son 
fema'es suckling their young; these seemed to thr 
very we'l under the conditions of the experiment. 

A number of the emp oyees of the Institute replaced 
a portion of the meat in their diets with dry yea 
powder using 2/3 ounce with each breakfast for se, 
eral weeks. No unfavorable results were produced 
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Take a 
KODAK 


with you. 


Beant fully lustrated bookie, “Mosoring with a Koda,” (rrr oi (he book 17 —an 


EASTMAN KODAK CO., Rochester, N. Y., The Kodak City 








Fig. SR. 


A psychological analysis shows that Fig. 8A and Fig. 8B, though superficially alike, arc almost 
complete opposites. One is good and the other not, Which is which? 
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How Electricity Is Aiding the Chemist 


(Continued from page 244.) 
methods for less than one doliar per pound. In 1889 


Mr. C. M 
methed by means of which aluminium can now be soid 


Hall discovered and perfected his electrolyti 


at less than twenty-five cents per pound. The oxide 


of aluminium, a cheap raw material, though insoluble 


n most solvents and infusible at ordinary tempera 


tures, dissolves in molten alkaline fluorides like sugar 
dissolves in water From this molten solution the 

tal is separated by the passage of an electric current 
end appears at one electrode while the oxygen is set 


ee at the other The use of alum‘nium where light 


strength are desired as in automobile and 


ness and 

hip construction is well appreciated, and to its 
cheap production much of the success in these indus 
tries depends 


Heat 


from electricity 


Although heat derived 


times 


Electricity 
many 


From 


is very more expensive 


than heat obtained by the burn'ng of ordinary fuels 

ea vo conditions which make electrically gen- 

f ] i z ervi to industrial chemistry 
rhe " 

1. Heat generated within the one of chemical re 


Heat generated at a temperature higher than that 


attainable by burning fuel 
| In the great majority of chemical reactions, owing 
to the necess ‘ty of carrying away the waste gases pro 


combustion, the heat thus generated must be 


nducted through a containing wall to the material 
ndergoing chemical action. Not only is this in itself 
asteful of fuel, but frequently the high temperature 
necessary on the outside of the container is so destruc 
tive of the containing vessel as to render the cost of 


eration prohibitive Since when an electric current 


high resistance great 


the conducter it is only necessar: 


irough a conducter of 





generated 


to place this conducter within the container in order 


to generate the heat at the point where it is needed 


The walls of the container can thus be maintained at 


} would otherwise be 


a much lower temperature than 


which greatly prolongs their life 
electric heat 


the Case 

An example of the use of generated 
within the reacting vessel is in the manufacture of 
is Although it was known for many 


coke and bone-ash when highly 


phosphor years 
that a mixture of sand 
i phosphorus, the reacting mass 


heated would produce 


so soon destroyed the containing vessel as to render 


the process a failure By passing a current between 
ctrodes in a firebrick furnace, and feeding 
the mixture in such a way that the walls of the fur- 
protected by some of the unacted 


carbon ele 


nace are mstantly 
upon charge, the process is made continuous and the 
eoet of the material greatly reduced. Al! of the phos 
phorus of the great match companies is now made -n 
this way 
Another example of the use of internal electric heat 
ig is in the manufacture of carbon-disulphide, a liquid 
med in large quantities in protecting wheat and other 


from the weevil. This chemical was formerly 
made by passing sulphur vapor over hot carbon in an 
These retorts lasted so short a time, that 

carbon-disulphide was than 
By heating the carbon to 


eurrent the retort may 


grain 


on retort 
the price of never less 
twenty-five cents per pound 
incandescence by an electric 
by a firebrick furnace of 


be replaced large size aad 


the material made so cheaply that it is now sold for 


less than four cents per pound 
But by far the most important application of inter- 


nal electric heating is in the manufacturing of steel 


The older methods of making steel by the Bessemer 
turning 


and open hearth processes while capable of 


ovl an immense tonnage are both limited in the extent 


to which a steel free from dissolved gases, oxides and 


other undesirable constituents can be produced The 


gases of combustion are always present to contaminate 
the product When made by ie §=6s0-called rucible 
method, in which an amount not over 100 pounds is 
melted in a graphite crucible, a high grade product 
is obtained, but the cost is n ssarily high By the 
application of the electric furnace to steel making a 
gap Ww h has long existed will be filled and a steel 
better than the open hearth but cheaper than crucible 








Courtesy Metallurgical and Chemical Engineering. 


Tapping a silicon furnace. 


steel will be offered the consumer. There are a number 
of types of furnaces in operation in both America and 
Europe, some having a capacity of fifteen tons. Doubt 
less the most important field for the electric furnace 
in the steel industry is as a finishing furnace for the 
This method is already in use 
is apparently giving very 

does, the very 
Bessemer process 


Bessemer converter. 
in the United States and 
promising results, combining, as it 
cheap preliminary refining in th 

with the perfect finishing condition of the electric fur 
The great usefulness of the electric furnace ir 


nace. 
the preparation of a high grade steel at moderate cost 
is only beginning to be realized. 

I!1.—The temperature attainable by the combustion 
of fuel is naturally limited to the dissociation tempera 
ture of the product of combustion; in other words, to 
the temperature where the carbon and hydrogen of the 
fuel will no longer combine with the oxygen of the 
generate more heat. This is approximately 
In the electric furnace the heat generated 
electric current is limited only 


air to 
2. 000 deg. C. 
by the passage of the 
by the amount of electric 
volatilization point of the material forming the con- 
ductor. Carbon does not break up until a tem 
perature of about 3.700 deg. C. is reached, and hence a 
hitherto unthinkable intensity 


energy available, and the 


temperature of this 
may be realized. 
With such an enormous temperature, or even much 
below this upper limit, many reactions are possible 
which do not take place at the maximum temperature 
attainable with fuel, and the working horizon of the 
chemist is thus greatly widened 
Carbide The great Wohler some 


Calcium chemist 


fifty years ago made calcium carbide by uniting metal- 
lic calcium and carbon, and generated from it the won 
derfully brilliant illuminator, acetylene gas. But it 
was not until the advent of the electric furnace that 
calcium could be obtained direct from its ore, and lime 
and calcium carbide produced in large quantities, It 
is Made very simply by heating to a very high temper- 
ature a mixture of lime and coke, or other form of 
carbon. The product is tapped in the molten condi. 
tion from the furnace much as is the case with cast 
iron. The magic of the electric 
formed the dull and slow burning coke into a com. 
pound which with water yields a gas brim ful] of 
energy and capable of giving a light of the greatest 
brilliancy. A new use is developing for calcium car. 
bide in the fixation of atmospheric nitrogen. The plant 
world might paraphrase the lament of the shipwrecked 
mariner and say “Millions of tons of nitrogen and not 
one pound to use.” Although the air is 80 per cent 
nitrogen, it is not in a form available for plant growth. 
{t has been found that when this nitrogen gas is passed 
over moderately heated calcium carbide, a union takes 
place, and a compound of calcium carbon and nitrogen 
called calcium cyanamide is formed. Under certain 
conditions this compound is a nitrogenous fertilizer 
and can be used instead of other forms of fixed nitro. 
gen as a food for growing crops. A large plant for 
the manufacture of cyanamide has lately been finished 
at Niagara Falls, Canada. 

Carborundum.—A second carbide, but one entirely 
different in its properties is known as carborundum 
This is made by uniting silicon and carbon at a high 
temperature, and forms an exceedingly hard mass which 


furnace has trans- 


is used as an abrasive, much as emery is used. A 
mixture of sand (oxide of silicon) and coke is placed 
around a resistor of carbon and highly heated. After 
the furnace has cooled a mass of beautiful crystals. 
brilliant in color and exceedingly hard, is found con- 
centric with the carbon. This mass is pulverized and 
worked up into abrasive objects of all kinds and is 
known and used the world over. Again the magic of 
this intense heat has produced from common sand and 
coke, a mass of brilliantly beautiful crystals; a splendid 
butterfly from the common grub. 

Graphite—If in making carborundum the tempera- 
ture is carried too high, instead of masses of the car- 
bide of silicon there is found only the carbon constitu- 
ent; but this is now in the form of graphite. This ob 
servation gave Mr. Acheson, the inventor of carborun- 
dum, a clue which when followed out produced what is 
universally known as Acheson graphite. Before this 
discovery we were dependent upon the graphite scales 
obtained from Ceylon and Siberia, which had to be 
laboriously worked up into the finished article. Now 
the article, whether it be a crucible, electrode or what 
not, is formed of coke and pitch, and when baked is 
furnace when it is 
This method of 
inestimable 


intensely heated in an electric 
converted into the purest graphite. 
forming graphite electrodes has been an 
boon to the entire electro-chemical profession and has 
been an important factor in the progress of the art. 

Silicon—Instead of reducing the silicon from sand 
(oxide of silicon) and then combining it with carben 
to form carborundum, it has been found possible to 
so conduct the operation that the metal 
formed in large quantities. A few years ago the ele- 
ment was a curiosity, now it is made and marketed 
by the ton. 

Space forbids extending the list of applications uf 
electricity to chemical industry, but enough has been 
written to demonstrate the marvelous development 
which has taken place in the last fifteen or twenty 
years. What the future holds for the enterprising in- 
vestigator, no one can foretell. 


silicon is 














Carbon bisulphide plant of Edward R 


SOMI 


Taylor in process of construction. 
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Manufacturing oxygen and hydrogen by electrolysis of water. 
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The Technically Trained Foreman 


CHEMIST for one of the large varnish 
A near New York city had worked out a formu!a for but the broader question of operating typical appara 
The foreman- in turn must 


what appeared to him to be a very high grade product tus which is of the most importance. 
ship system is of value as it gives the student experi- 


He turned the forniula over to the varnish maker with 


the request that he make up a batch in 
a practicable way. The varnish was 
made, but when tested failed absolutely 
to give the anticipated results. On mak- 
ing an investigation it was found that 
rosin had been intentionally substituted 
for the fossi! gum that was designated 
in the formula. 

In a tannery where a pack of skins was 
being treated by a new process of bating 
the foreman turned in steam so as to 
convert the stock into gelatine, and then 
claimed that the process had dissolved 
the skin 

Many other instances of this sort could 
be cited, showing on the part of foremen 
a disposition to hamper the work of a 
chemist. It is safe to say that three ou 
of five foremen to-day will do all in their 
power to make an experiment go wrong, 
while even men in higher positions will 
often disparage the chemist’s efforts and 
take the advice of a so-called practical 
man To be sure the chemist is often 
wrong, but usually for the reason that 
he has been given no opportun.ty to be 
come familiar with the actual working 
conditions. The real reason for the lack 
of co-operation between chemists and fore 
men lies in the fact that the average 
foreman or superintendent, being very 
jealous of what he knows, is afraid that 
some one higher up will discredit his 
ability, while at the same time he may 
fear that the chemist will get his job 
On the other hand, the chemist is often 
to blame as he approaches the man with 
an “Il know everything” attitude, which 
from the start antagonizes the one with 
whom he should be on friendly terms 

It is the object of the present article to 
show what is being done to improve in 
dustrial conditions by giving the fore 
man a technical training. This has in- 
volved a radical departure from the usual 
method of chemical instruction. Th 
writer humbly begs your indulgence for 
going into detail when referring to this 
work which is so close to his heart. 

In September, 1905, the Pratt Institute 
inaugurated a new course, known as Ap- 
plied Chemistry, at which time the writer 
was appointed to take charge of the In 
dustrial Chem’‘stry He was directed to 
equip his laboratory and arrange his 
course so as to give the student a train- 
ing along such lines as would have a 
practical bearing upon manufacturing 
operations, and would fit the students to 
foremen, superintendents and 
heads of departments in our numerous 


become 


chemical industries. 

.As no other schools were giving such 
a course it became a matter of originality 
to work out the @details of which was 
no small undertaking. To meet the de 
mand of a large number of young men 
who could not afford the time or money 
for a four year course with college re- 
quirements, the course. was made but two 
years in length, and only such subjects 
included as had a direct relation to manu- 
facturing operations. To afford the neces- 
sary practical instruction, five miniature 
factories were installed, cons‘sting of 
Chemical Works, Soap Works, Dye Works, 
Paint and Color Works, and a Tannery. 

In opening the year’s work one man 
is assigned foreman of the Chemical 
Plant and is given four of his class-mates 
48 assistants. Here the preparation of 
chemicals is carr‘ed out on a fairly large 
Scale and the students become familiar 
With the handling of steam jacketed ket 
tles, vacuum pans, vacuum pump, vacuum 
filter, filter press, stills, centrifugal ma 
chine, and drying ovens. It is not only 


Educating Men to Co-operate with Expert Chemists 


By Allen Rogers, Ph.1)., Pratt Institute 


factories the idea cf showing how certain chemicals are made, ence in handling men and assum'ng responsibility 























Where paints are mixed and tested. 














A part of the chemical plant. 
MINIATURE FACTORIES WHERE FOREMANSHIP IS TAUGHT 


All orders also are given directly to the foreman wh: 


transmit them to his men, and miust es 


that they carry out each operation with accuracy end 


dispatch. It is part of his duty, likewise 
to see that his men are kept busy, that 
his factory is kept clean, that his ma 
chinery is in perfect condition and that 
all products manufactured should be 
made at a profit The student assigned 
as oiler each week also reports to thé 
foreman for instructicn As one group 
of men finishes the assignment in the 
chemical works another takes its place 
and so the work continues. 

Those men of the class not employed in 
the industrial laboratory are engaged on 
analytical problems in the technical lab 
oratory where they are required to make 
a complete analysis of such substances as 
water, gas, coal, cement, soap, olis, pig 
ments materials and 


paints, tanning 


other commercial products. It is the be 
lief of the writer that the analysis of 
such materials not only familiariz s th 
student with commen analytical prob 
lems, but at the same time gives him e» 


rerience in quantitat ve SepeE 





which will apply to unknown substances 
more readily than if he had been given 
ibstract analytical problems to selve; and 
further, as these are some of the com 
mon substances encountered in the works 
laboratory he is prepared from the start 
to undertake such analyses. It is not th 
object of this course, however, to turn 
out analytical chemists and this training 
simply supplements the more importan 
industrial instruction 

When the first group of students has 
remained in the technica) laboratory for 
two weeks it is assigned to the in- 
dustrial laboratory again, but this time 
to the Soap Factory. In this factory not 
only are various kinds of soaps prepared 
with the corresponding instructions re 
garding the value of the fats employed 
and the theory of sapon fication § ex- 
plained, but the stucent becomes familiar 
with the apparatus and machinery used 
in this industry. In this plant he is 
given more confidence in himself than in 
the chemical 


which he makes must be of the highest 


works; for the product 


quality to escape the criticism of his 
class-mates, and what is stiil more im- 
portant, it must be good enough to sell 
During the past year 4,000 pounds of toi- 
let soap were made in this mocei soap fas 
tory, all of which found a ready market 
The equipment of the soap factery consists 
of an eighty gallon lye tank, five hundred 
pound kettle, one hundred pound crutcher 
frames, slabber, cutting machine, chip 

per, stone mill, plodder and press 
Next in 
Color Works, the equipment for which 
i 


order comes the Paint and 
consists of color tanks, filter press, bal! 
mill, kneading machine change-can 
mixer, iron mill, two water-cvoled 20-inch 
buhr stone mills and liquid mixer. Dur 
ing the past year over 400 galloas of 
ready mixed paints were made by thr 
students at work in th's factory al! of 
which was solid and gave entire satis/a 
tion Besides the regular work a larg: 
number of white paints were made‘ for 
the American Society for Testing Mater 
jals which will be tested out on fences 
erected in Washington for the purpose 
In the model Tannery the group is next 
assigned. Various processes of vegetable 
and mineral tannages are carried out to 
gether with all of the operation involved 


from the raw material to the finished 


product, The equipment for this factory 


consists of a leach house, soak pits, lime 

pits, suspender pits, layer pits, paddl: 

mills fleshing machin iaving na 

hine, union sp!) 'tte settil ah 
(Continued on uy 
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| The International Motor Boat Race of 1911 


America Retains the Harmsworth Cup | 











VW HN ist t fleet hydroplar Pione ‘ 
‘ t Ih f Westminster all but won the 


Harms rth ¢ and howed a speed of iorty miles 
an hour, Americar motor boat enthusiasts awakened 
to t pment of the hydroplane It was appar 
ent that a displacement boat like the Dixie III.” 
vould not und a chance against a hydroplane, pro 

ded itter had no mishap As a consequence, a 
syndicat ymposed of H. H. Melville and Frederick 
K. Burnham, the Commodore and Vice-Commodore of 
the Mo Boat Club of America, and Mr. August 
Hecksc he a member, commissioned Clinton H. Crane 
to design a hydroplane capable of defending the cup 


Mr. Crane, the designer of the other Dixies,” de 


signed a s'ngle-step hydroptane, and equipped his 
craft with two 250 horse-power &-cylinder V-type Crane 
oters driving twin screws This new boat, the 
Dixie 1\ is said to have made a speed of 45 knots 
for several miles. Our photograph shows her at her 
highest possible speed during a private trial before 
th race 

in ord » win the trophy this year, it was decided 
hat the vanquishing boat must lead in two out of three 
race The first of these races was run on Labor 
Day. September 4th, under perfect weather condi 
tions The British team consisted of the “Maple-Leaf 
iit a speedy English hydroplane fitted with two 12 
eylinder motors of 375 horse-power each, which is 
claimed to have made 49% knots over a mile course 
on the Solent; the Pioneer,’ another hydroplane de- 
signed by an American, Mr. Wm. H. Fauber, and 
fitted with a 12-cylinder Wolseley-Siddeley engine of 
{20 horse-power ind the yreless It! a displace 
ment boat fitted with two Brooke engines of 12°- 


horse-power each set in tandem 

The American team, headed by the “Dixie 1V.,” also 
Disturber II and the both of 
eleventh hour The latter 


contained the Viva 


which were chosen at the 
is a displacement boat fitted with four 6-cylinder 190 
arranged in 
Disturber | is a Fauber 
hydroplan¢ Pugh, of the Chicago 
Yacht Club She is 31 feet 10 


herse-power Emerson two-cycle motor: 


pairs tandem, while the 
owned by James E 
inches in length 


and is equipped with two &-cylinder Stirling motors 


of 150 horse-power each 

Huntington 
nautical miles 
making a 
start of the race Is 


As usual, the 1911 race was held in 


Ba) ver a triangular course of 7% 


Four rounds of this course were required 
total of 30 nautical miles. The 


shown in the which heads this article 


photograph 


The “Dixie IV.” led from the start, but was closely 
pursued by the ‘Pioneer.”” The powerful “Maple-Leaf 
Ill.” broke her gear 
second round, and was towed to her anchorage. The 


steering near the end of the 
‘Tyreless I11.” also gave out after covering 18 nauti 
cal miles, and she, too, was towed in. As neither of 
these boats was disabled so that they could not pro- 
ceed under their own power, they were both disqual!- 
fied, and in the second race the “Dixie” had only the 
Throughout the first race on 


“Pioneer” to vanquish 


Labor Day, the “Dixie” maintained her lead, and fi- 
nally crossed the line 59 seconds before the English 
mile in advance. The 
minutes, and that of 
The “Disturber” 
finished in 52:42, and the “Viva” in 1:04:12 The 
average speed of the winner was 35.12 knots. or 40.58 
The “Pioneer” averaged 34.42 
Dixie IV 
hour, in the 


boat, and more than half a 
time of the “Dixie” was 51% 


the “Pioneer” 52 minutes 14 seconds 


statute miles an hour 
39.62 miles an hour. As the 
15.83 


knots, or 
made 39.86 knots, or miles an 
elimination race five days apparent 
that she is much the faster boat It was not found 
necessary to let her out in the first race, and even 
less so in the second The “Disturber II.” averaged 
32.31 knots and the “Viva” 27.97 

In the second race on September 5th, the “Pioneer” 


was slightly ahead of the “Dixie” at the start, but 


previous, it is 


the latter overhauled and passed her on the second 
leg of the course, and at the end of the first round 
was four seconds in the lead. A heavy wooden pack 
was hit by the 
Her owner 
Soon 


ing box in the wake of the “Pioneer” 
“Disturber II.” damaging her severely. 
beached her before she filled sufficiently to sink. 
after the start of the second round the British boat 
was obliged to stop owing to engine trouble, and dur 
ing the 19 minutes she was et rest the “Dixie” lapped 
her and continued steadily to the finish. The “Pioneer” 
good for 
happened 


got under way again and was apparently 
second place; but again the uuexpected 
Her propeller shaft broke while on the last leg of the 
final round, and within sight of the finish Cons:- 
quently the laurels went io the “Dixie,” which was a 
minute and 32 seconds longer in covering the 30 nauti- 
cal miles than on the previous day, averaging 33.49 
knots; and to the iveraged 23.06, or 


97 


“Viva,” which 
5 statute miles an hour. 

For the first time, in the race th's year, America 
made an excellent showing both as to speed and cre- 
liability All three of our boats finished the first race, 
and but one dropped out of the second, owing to an 





unfortunate accident and to no fault of the machinery 
or hull. 
While the Duke of Westminster did not see fit to 


increase the power plant of the “Pioneer,” and even 


was willing to wager $100,000 that she would win, 


the men who built the cup defender doubled her 


power plant and installed two 8-cylinder V-type four- 
horse-power each. The 


cycle motors of 250 motors 


have a bore and stroke of 7% inches, and make a 


maximum speed of 950 revolutions per minute, al- 


they ran at only about 800 revo- 
The “Dixie IV.” has twin screws, 


though, in the race, 
lutions per minute. 
one propeller shaft being directly coupled to the for- 
ward motor, while the other is driven by spur gears 
from the rearmost motor. This was made necessary 
on account of the steep inclination of the boat and 
propeller shaft when under way A novel feature of 
the “Dixie IV.” is the attaching of a metal step b> 
neath the hull directly under the forward engine. 
This arrangement makes it possible to build as staunch 
obtained with any displacement boat, 
and the action of the single step is certainly very 
satisfactory The “Pioneer,” it will be remembered, 


a hull as is 


has multiple steps according to the Fauber patent. In 
all there are five of these steps constructed in the 
bottom of her hull 

The fact that none of the American boats gave out 
on account of engine trouble speaks well for American 
motors, which have heretofore not shown up to good 
advantage in international or other races. The “Viva” 
was equipped with Emerson standard 6-cylinder, two- 
motors, and she ran regularly in both 
This is the first time that a two-cycle motor 


cycle very 
races. 
has been used in an international motor boat race. 
Despite the fact that the “Viva” is a hydroplane 
equipped with four 100 horse-power, extremely light 
weight, time 
develop a speed of much more than 30 miles an hour, 
although her 
turber II.” was equipped with two standard four-cycle 
motors of the 8-cylinder V-type, and this boat also 
demonstrated the reliability of the engines besides 
showing fairly good speed. True to her name, she 
disturbed the water to a great extent, and made much 


two-cycle motors, she did not at any 


regularity was very good. The “Dis- 


more fuss than any of the other craft. 

Now that America has won the Harmsworth trophy 
for the third time in succession, it is to be heped that 
our motor boat enthusiasts will keep it here perma- 
nently by building other higher-powered and more 
advanced types of boats for the future annual races. 
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The Dixie TV 


making a tremendous burst of speed and skimming the surface at nearly fifty miles an hour. 


THE WINNING BOATS AND ENGINES IN THE HARMSWORTH CUP RACE 
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The ** Viva,’’ a Fauber hydroplane equipped with four 100-horse-power motors. 


Halos and Rainbows 


HE correspondence columns of the scientific jour 

nals are overburdened with letters from persons who 
have witnessed one or another of the optical phenomena 
of the atmosphere, and who describe the same in such 
a way as to give the impression that they have never 
opened a book on optics. Strange to say these letters 
frequently come from men who are more or less prom- 
inent in the scientific world. One can hardly escape 
the conviction that a large number—perhaps the ma 
jority—of physicists, meteorolgists and astronomers 
have profited little by the researches of Monge, Biot 
Bravais, Mascart, Pernter and other students of at- 
mospheric optics. 

There is, for example, a particularly beautiful form 
of halo—the “circumzenithal arc’—which is nearly 
always described by persons who thus report their 
experience as if the phenomenon in question was one 
of which they had never heard, and which they are 
consequently unable to call by its correct name or 
bring into relation with other luminous meteors. A 
description of this kind appeared in Nature for May 
lith, 1911 (p. 349). The writer, who obviously had not 
the slightest acquaintance with the terminology 92/ 
optics, referred to what he had seen as a “rainbow,” 
Strange to say, the editor naively concurred in this 
ignorant diagnosis, and published the letter under the 
heading “A Zenith Rainbow;” notwithstanding the 
fact that, in a note appended to the Jetter by a well 
known meteorologist the correct name was applied to 
the phenomenon 

Several forms of halo are decidedly common, though 
they often escape the attention of the casual observer 
At the Observatory of Montsouris, near Paris, where 
hzlos are systematically watched for, the circumzeni- 
thal arc was seen on 111 days in ten years; an aver 
age of one day in 33 

The Saharan traveler who has occasion to mention 
a camel does not call it “a large brown quadruped 
with a hump on its back.” He saves times and obvi- 
ates misunderstandings by saying “camel.” On the 
other hand persons constantly report that they hav: 
seen in the sky a luminous appearance of such and 
such as size and shape along with other particulars 
that may or may not possess real scientific interest; 
the gist of which is merely that they have witnessed 


the tangent-are of a halo, a sun-pillar, a lunar cross, 
a parhelion, or some other luminous meteor that 
ought to be, but is not, perfectly well known to the 
majority of educated people 

The Scientiric AMERICAN believes that its readers 
will welcome the appearance in its columns, ‘n the 
near future, of a series of illustrated and plain'y- 
worded articles on the optical phenomena of the at- 


mosphere. 
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The “‘Mouth-organ ” Industry 
ROSSINGEN, in the Black Forest of Germany, 
is the center of the foreign harmonica industry, 

where most of the world’s “mouth-organs” of the 
cheaper grade are made. One factory alone is said 
te employ several thousand hands; and the number 
of harmonicas turned out by all the factories there 
is enormous, amounting to almost a million annually. 

Although the United States imports a large number 
of the cheap German “mouth-organs,” the finer grades 
are made in this country, and these are held to be 
equal in every way to the more expensive instruments 
made abroad. The Germans devote some attention to 
the manufacture of the more costly “mouth-organs,” 
but their principal output is the cheaper grad 

Among the finer grades of harmonicas are the kind 
known as “concert,” which come in sets of from four 
to a dozen and sell for several dollars apiece. These 
are tuned in various keys. In one form they show 
six harmonicas of different keys grouped about a cen- 
tral stem. Many of the elaborate and expensive har- 
monicas are handsomely decorated with designs of 
gold and silver upon mahogany. The wood used in 
the cheaper grades is pine. 


Portable Swimming Tanks 


LARGE and permanent swimming tank is a costly 
4 Kaffair, especially if it is located in the center of 
a large city, where ground is valuable. Many German 
cities are provided with such establishments, but many 
others have been deterred from following the example 
by the great cost involved, which may be estimated 
at about $100,000 The swimming bath in Munich 
cost more than twice this sum. Attempts to provide 
cheap substitutes for these expensive estab ishments 
have hitherto been fruitless. The first practical solu- 
tion of the problem is exhibited at the International 
Hygiene Exposition in Dresden this summer and is 
described in Hygicia, the bulletin of the Exposition 
This first portable swimming tank was designed by 
H. Recknagel, a well-known engineer of Berlin, and 
was opened on the 14th of May. The basin for an 
establishment of this kind can be constructed cheaply 
of concrete on any plot that is likely to remain vacant 
for a number of years in a central and accessible 
part of the city. The cost of a cheap basin of this 
kind will be covered by the revenues in a compara 
tively short time, and when the land is required for 
building, the basin can be rebuilt on another vacant 
plot. The water can be obtained from a river, lake 
or spring, or even from the city mains, as the quantity 
of water required will not be very great if the English 
filtration system is employed. By continuous puri- 
fication of the water in this way, the number of bac- 


The four 6-cylinder Emerson 2-cycle motors installed in the ** Viva.”’ 


teria per cubic centimeter in the bath can be reduced 
according to the latest investigations, below the uum 
ber found in the freshly entering water A light shed 
with a canvas roof which wil! protect the bathers 
both from the heat of the sun and from cold winds 


can be cheaply erected over the basin. These movable 





swimming baths are equipped with locomobi es which 
will be found useful for various purposes, including 


“i weather 


the heating of the water and the air in 


thus prolonging the bathing season, the operation of 
the pumps and filters, etc. The locomobile can also 
be employed for the production of waves by means 
of the simple Hoeglauer system, by which it is possi 
ble to produce powerful waves three feet in height 
Tuis wave motion not only increases the p'easure of 
the bath, but presents a sanitary advantage as. a 
cording to Dr. Brieger, it effects a mechanical de 
struction of bacteria; it also affords an opportunity 
for practice in swimming in rough water which is 
valuable acquirement. 

Such a swimming tank, measuring 40 by 120 fee 
with its shed, etc.. can be constructed for about 
$20,000. 


Everyday Misnomers 


Rererd number of incorrect not:ons are acquired } 
‘Lreason of misleading names. For instance, we ask 
for a Dutch clock We get the kind we wan 0 

really doesn’t matter that it is not a Dutch clock at 


all, but one of German manufacture Practically ail 


the wooden clocks called Dutch are made in the vil 
lage of Freyburg, in the Black Forest. This misnomer 
is due to simple mispronunciation—‘“Deutsch” mean- 


ing, of course, German. 

Nothing is more natural than to assume that Indla 
ink comes from India, but it does not, and never did 
any more than does India rubber India ink is 4 
Chinese product, and India rubber comes frem South 
America. 

Camel's hair brushes are not made from the hair 


h 
Russian 


of camels, but from the hair of the tails o 
and Siberian squirrels. Camel's hair is, however, em 
ployed in the manufacture of certain fabrics to be 
made into shawls, etc., and it is sometimes mixed 
with silk. 

French brier pipes are not made from the roots vf 
brier, but from the root of a white heath which at 
tains a considerable size in the south of France, where 
it is sedulously cultivated for pipemaking purposes 
The name is derived from the French bruyér th 
dialect form of which is briére, meaning heath 

We entertain a fixed idea that a centipede has 109 
feet, and naturally, but we are misled by the nam: 


As a matter of fact, this insect, taking one of the 


largest species, shows about thirty feet on each side 





























The two 250-horse-power 8-cylinder V-type Crane motors in ‘* Dixie IV.”’ 
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The single-step hydroplane ‘‘ Dixie IV.’’ going at half speed 
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Seventy Automobiles: Crossing the 
English Channel 


Prince Henry Race placed 


"Uy. HE recen 
avigation before an interesting task 
ding on a@ passenger steamer Wits 
a few hours no less than 70 automo 


biles, and taking these cars with their 


irivers, their owners and their families, 
noTross)§ it Channel to Southampton, 
vyhence the race was to be continued 


rrough England and Scotland 


Most elaborate plans were required to 


arr out this transport The number 
and k l of ars to be stowed in th 
va us olds of t ship had to be 
t ] i ! hand i 
I i \ i 
‘ " i i 
ifford ff 4 
! ! k h sutomob Spe i adin 
peat 4 » be d d fo adit 
i \ latform H yu t ) 
) ke be! upward a ne nd 
i ispended fron ran 
i ild be adjusted to an neiina 
educing the ho ntal 
ffi nt y ‘ ro de ad Ss 
ateh rl i wh 
t against a dea 0 | \ sand 
ag iad een arranged I ting 
the eS Adjustable guides at each sid 
( i irs agains an lateral 
! rh ymading of th irs was ef- 
t | mut any l ) damage n 
about x hours which is the more ¢ 


arkable as the irregular arrival of the 


irs ré d oss of tim Ch inload 
. a > thampto ulso took six hour 

N 1 er diffi ¥y Was expe need in 

ne h i n he ! is and 

ck hose located on vooden de KS 

wer propped by pieces of timber nailed 

to the deck, and those standing on iron 


sand bags slipped in front of 
rh inloading at Southampton vas 
rformed without any hitch and 
vith the exclusive ise of the ships own 
hoisting devices within six hours Imm 
diately after tl anding of the cars, th 
filled rhe cars 
vere then submitted to a thorough clean 


continued on Ene 


A Stranded School of Whales 


( Ye in islard off the northwest coast 


0 Tasmania nea the entrance to 
Duck River thirty-seven sperm whales 
vere randed early this year How they 


ame to be driven ashore is not known 
We can imagine them panic-stricken and 


tampeding like a herd of bison, but mor 


hbably they were driven by hunger 
ind followe:! a small shoal of fishes, pu 
uing them nto dangerously shallow 


tide where they were 
receded. What 


fuse, the whales were driven 


d when the water 





far up on the sands, and being unable to 


work their way back into water, soon 


perished They were discovered by th 
captain of a ketch who knew that there 
were Whales about by the oiliness of the 
water and the stench. The stranding ol 
© large a school of whales is decidedly 
unusual, and many excursions to the is 
land have been made by sight-seers as 
well as hunters of whalebone. ambergris 


ind spermaceti Even the novice will 
whales with their enor 
toothed 


¥s as belonging to the sperm or cacha 


these 


recogn ' zs 


nous bltnt heads and narrow 


Flower-picking Apparatus 


_ ‘ im pan) ition shows 

n 4 iratus for pluck flowers 
and collecting seed led to 
ive a good dea i l 
The apparatus msists o i 

! i 4 \ 
i d 
le 





Shipping seventy automobiles. 
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Tipping a car to enter a hatch. 





























An apparatus for picking flowers and seed. 



























































lraps for the moths that infest Egyptian cotton fields. 


of Science and Invention 


soms imprisoned between the prongs are 
severed by a blade traveling upon the 
fork and are dropped through the tube 
into a receptacle at the rear of the ap- 
paratus. The device not only collects 
flowers very quickly, but also without in 
| jury. When the flowers are plucked by 
hand it is almost impossible to break a 
twig without leaving behind a long sliver 
of bark. 
must be torn up by the 


Sometimes even a whole plant 
roots. The 
apparatus can also be employed for col 





capsules which are often 
picked by hand so that 


The entire capsule drops 


lecting seed 

crushed when 
the seed is lost 
uninjured into the receptacle at the rear, 


so that the seed is preserved 


Fighting Moths in Egypt 

he order to increase their collections 
of insects, two entomologists 

Andres and Maire, 

improve 


Messrs 
of Alexandria, Egyni, 
the fermented 


tried to upon 


liquids commonly used for the purpose of 


attracting insects Their experiments 
exceedingly successful, and in 
to catch the injurt- 
infest the cotton fields. 


employed 


proved 
1908 they used them 
ous moths that 
For their first trials, they 
bands of jute cloth, four inches wide and 
soaked in the 


about sixteen feet long 


mixture, and hung on posts where the 
wind would carry the scent over the cot 
Moths wet attracted by the 
hloriform, 


ton fields 


hundreds, and, by means of 


they were stupefied, so that they dropped 


into vessels of water As this method 


of procedure was not commercially prac- 


tical, the inventors devised traps in 


} 


which the insects could be caught A 


set of these traps is shown in the ac- 
companying engraving They are made 
of bands of galvanized wire gauze placed 


in a slanting pcesition, with a very nar 


1e bands to admit 
cloth 
moths feed on 


row opening between t 
the moths. Within these traps the 
strips are hung The 
the liquor soaked in the cloth strips, and 


drop into vessels of kerosene, at the bot 


tom As many as five thousand moths 
have been caught in one of these traps 
in a single night The success of these 


experiments has resulted in the use of a 


great many moth traps :nd the catches 
are counted by thousands, greatly reduc 
When the 


used all over the country. it is 


ing the hand-picking labor 
traps ar 
expected that the pest will disappear 
from Egypt The same type of trap is 
now being tried in France by the wine 
moth 


growers, who are fighting the 


known as Cochylis 


When the Smoke Nuisance is 
Punishable 

‘sTEV HE man who 

| some years ago, when architects 


built his factory 
were in the habit of forgetting to pro 
vide the necessary space, and engineers 
were therefore unable to insta'l boilers 
adequate for the work to bé done, is en- 
titled to some sympathy when he falls 
into the clutches of the present-day smoke 
abatement laws—though even in these 
cases the nuisance can usually be abated 
at litt'e cost. But the man who to-day, 
with all its improved knowledge and ap 
pliances and practices in sight, erects 
and operates a smoke-producing heating 
or power plant should be’ promptly 
stopped and punished as the creator of 
a public nuisance as unnecessary as it 
is disagreeable and injurious.’’—Dr. 


Holmes 


Aeroplanes in War.—-For the first time 
in Germany aeroplanes will participate 
in the army maneuvers to-be held near 
Altona, beginning the 25th inst. Hereto- 
fore only dirigibles have participated in 
the German maneuvers, but the results 
with these were so poor last year that 
the Emperor has decided to try aero 
planes 
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Simple Patent Law ; 


The Inventor's Department 
Patent Office News: 


Inventions New and 


Interesting 












































Dr. M. Dorset, biochemist of the Bureau 
of Animal Industry. He discovered 
an absolute cure for hog cholera. 


ry. . , . ° 
| HERE is an unwritten law in thet 
government service which stipulates 


Brig.-Gen. A. R. Buffington. Joint in- 
ventor of the mounting for our 
twelve-inch disappearing guns. 


Brig.-Gen. W. Crozier, joint inventor 
of the mounting for our twelve-inch 
disappearing guns. 


Inventing tor the Public 


Government Inventors Who Have Given Their Patents Away 


By 


housands of dollars a year, which it 


accepts from employees and for which it 


that he who, while drawing a salary from | reeompenses them in no way. The Bureau 
Uncle Sam, makes an invention, shall| of Corporations was some time ago asked 
demand no royalties upon it but shall| by Congress for an opinion on the status 
dedicate it freely to the public. This! of the inventor in the government service 
unwritten law has not always controlled.|and the government's claim upon his 
It was much more often disregarded in| invention. That report stated that the 
the past than in the present. In the his- 


tory of the government service there are 


a number of instances of men connected 


with who have made inventions from 


which they have made great fortunes. 


These 


more 


instances are, however, growing 
the time. They were 
the minority. Of the 


that have been issued by the | 


infrequent all 


always greatly in 





250 patents 
Patent Office to government employees, not | 
ten per cent have been kept from the pub-| 
lic. The idea of profiting by his own inven-| 
tion has been given over by | 
the government employee and the exercise 
almost 


practically 


of his inventive genius is now 
entirely patriotic 

Yet this need not be 
There is no law which stipulates that the 


government employee may not profit by 


true under the law. 


whether made on govern- 
Should the gov- 


his inventions, 


ment time or in private. 
inventor see fit to 
his invention there | 
law him whatever 
profit he may derive from it. Court deci- 


practice take the view 


ernment employee 


demand the right to 


is no which refuses 


sions in general 
that when an employee takes out a patent 
the subject matter of which is in general 
line of his employment, there is an implied 
license of the employer to use the patent. | « 


Upon this basis,a feeling grew that the | inventors were allowed to profit by their 
government had a right to use the patents | patents, being thus encouraged to make 
of its employees. This idea went still |inventions along the lines of their work. 


further, upon the theory that the public 
was the employer, and the practice grew 
up of giving these inventions freely to the 


public. The Secretary of Agriculture has | the free use of it to the government and 
gone so far as to issue a general order in| to the people of the United States. He 
which he requires employees making use-| has one chance of making money out of 
ful inventions to dedicate them to the|it and that is through a sale of foreign 
public rights. Neither practice nor public opinion 

This view of the matter has been gen-|denies him this. It would seem that 
erally accented in the government service. | there would be little reason why a govern- 
There are many inventions that might |ment employee inventor should take out 
have made their originators wealthy that|a patent, if he is not to profit by it after 
have thus been surrendered. There are | all, but his case is peculiar. . He is usually 
many others that are merely useful and |a scientist, devoting his life to a given line 
economical to the government, saving 1t of work and to the service of the vublie. 


When a 


to-day makes an invention he 


William Atherton Diu Puy 


His invention has something to do with 
his work and with its effect on the public. 
He is anxious that the publie should profit 
If his any 
fails to patent it, 


time that somebody 


invention is of 
there is 


by his work 


value and he 
the chance at any 
else may take out the patent and collect 
the public. The actual 


royalties from 





























L. W. Page, director of the Office of Good 
Roads, inventor of a waterproof cement. 


present attitude of the government tended 
to discourage invention and held that gov- 
improved if 


rmment service would be 


not the 
the 


But this is present 


man in government 





practice. 
service 


dedicates 


J. E. W. Tracy, inventor of a packet-fill- 
ing device used in distributing seeds. 


effect of his taking out the patents and 
giving them to the government and to the 
public is to prevent some more mercenary 
™ 
These 
patents are for the protection of the pub- 
lic rather than for the protection of the 


individual from collecting royalties. 


patentee 
that 
the 


the 
importance to 


Among the newest of patents 


appear to be of great 


| people is that of waterproof cement, for 


| duces a 


have been issued to 
the Office of 
Agriculture 
oil with 


which letters 
Logan W 
Good Roads, Department of 


mixing 


patent 
Page, director of 


This cement is made by 
the ordinary cements. The principle also 
applies to mortars and coneretes. It 
that. in the first 
will hold water and may be used for such 
Concretes that 


pro- 
cement place, 
structures as water tanks 
easily penetrated by water 
lining of 


are otherwise 


hecome waterproof \ water- 














any TT 





Dr. J. W. T. Duvel, who discovered a stand- 
ard method for determining the 
moisture in grain. 


proof cement or concrete will make an 
otherwise porous structure water tight 
Last May streets were constructed of 


oil mixed concrete, one in New York eity 
one in Washington, and twe bridge sur 
faces in Ridgewood, N. J \ few month 
ago a vault 105 feet long by 1S feet wide 
was constructed of this material in the 
|Treasury Department. The top wae a 
flat reinforced concrete arch and as suffi 
cient tests in bond had not heen mace 
ordinary concrete was used to surround 
the reinforcement After it had set, three 
inches of a ten per cent oil mixture wa 
placed above. The vault has been per 
fectly waterproof under very trying con 
ditions. A large water tank, constructed 


in the good roads laboratory with a ten 


per cent oil mixture, is absolutely water 


proof. Extensive experiments made with 
oil concrete in basement floors have givet 
excellent results up to the present time 
No moisture enters the walls of houses 


built of this waterproof Water poured 


on a basement floor made of it will rol 
up in globules instead of entering the 
cement. Col. Goethals is experimenting 


looks 


th 


with it as a material for building 


It promises to find extensive use in the 
building trades 

Mr. Page patented his product and two 
methods of making it. The d 
the material already indicates 


mana for 


that there 


would have been millions in the patents if 


| privately handled. 

Dr. Marion Dorset, biochemist of the 
Bureau of Animal Industry, is a young 
scientist of great inventive genius. He it 
was who first found the germ that is 


responsible for cholera in hogs. This germ 


is so small that the most powerful micro 


| scopes cannot detect it nor can the most 


delicate filters remove it from water Dr 


bacteria 


Dorset, having isolated = the 
invented a serum with which to combat it 
| The serum and the processes of manu- 
facturing it were protected | patent 
Hog cholera was causing a loss of $15,- 
000,000 a year in the United States. When 
the disease broke out in any locality it 
went on and on with no pov to oppose 
it. But the serum hich Dr. Dorset 
patented is an absolute antitoxir He has 
repeatedly proven its effect He ha 
time after time, taken a giv: umber of 
pigs, inoculated half the numbe nd i 





de coun ah ging fel tanmugett nee ge a 


Snr encase ene eae cena 


i 
; 
} 
F 
Fi 


ort raerte toe 


ai 0S 














OR eemmpeney gene 


- 

















LEGAL 


PATENTS 


lf you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaraing protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation 

All communications are strictly confidential 
Unur extending over a period ot 
more than oixty years, 
to advise in regacd to patentability without any 
Our Hand Book on Patents 
is sent request This explains our 
methods, terms, etc.. in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, ete 
All patents secured through us are described 
w itheut cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 
361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D.C 


ATENT rE 


SECURED OR FEE 
RETURNED 
ree report as to Patentability 
Bok, and What To Invent with List of Inven- 


Liiustrated Guide 
tions Wanted and Prizes offered fcr inventions 
sent free. VICTOR J. RV ANS & CO., Washington, D.( 


Classified Advertisements 


vast practice, 
enables us in many cases 
expense to the client 
tree on 





\dvertignns fumn is cenutsatine. N 
than four nor more than (2 lines accepted Count 
seven Words to the line. All orders ust be accom- 
panied bY a re trarce 





BUSINESS OPPORTUNITIES. 


yot a ” AC TORY AT TULSA will command the 
mses . nat Natural gas power only #2 to ® +t P 
per al M000 population Ample labor, matertals 
(ore ae ol and coal flelds. On large river. Four trunk 
ra'iwave. Sixty three thriving factories already. + or 
further particulars write Induetry, Bureau of Infor 
mation, Tulsa, Vklahowma 

WANT MEN WITH 
i ver plants. G: ld, Silver 

ining is & paving basiness. 
adcress Box 66, Boise, Idaho 

MANUFACTURING OPPORTUNITY.- The 
Waltham Bwiding Association is in a position to erect 
a modern cemeut building on line of K. R. for manufac 
turer with proper financial backinu whois desirous of 
locating ina thriving city Apply to altham Buiiding 
Asen.. Hollie BE. Dennen, Treasurer, Waitham, Mass 
OD BUSINESS OPPORTUNITY For sale, 
esatabilsbed business, manufacturing and po 
into general use. A 


MONEY to invest in water 
Copper and Lead mining 
For turther mformation 











Claity rapidly coming nice 
an, interesting business which can be expanded 
in ~ finitely. No special manufacturing experience ue- 
essary. since preseut trained ard reliable help can 
be retained This is an excepticnal a wtunity for 
any young man who can commas a $1,000 Address 
Pennsylvania,” Box T73, Ne York 
FOR SALE OR ON ROY ALT Sireet car ticket 
hotder Strong, simple and thoroughly effective. Coat 
lees Tha) > cents ex For further particulars address 
Biekastad, Harper. Wash 
DEAFNESS. 





THERE DEAF HEAR INSTANTLY with the ust 
. For personal use. aleo tor churches and theatres 

osiruments. You must hear Letore you pur 
Rooklet free. General Acoustic Co.. 7 Beautort 
Jamaion, N.¥.City. Paris branch, 6 Rue d Hanovre 


PATENTS FOR SALE. 








ARTIFICLAL RAIN. — New system of irrigation com 
bine a with electrified water, Best and cheapest fert:- 
fer ented. Capital wanted to exploit same or will 
work of alty basis. ZB. Olsson, 22 W. Oh Sc.. N.Y. City 

FOR SALI Patent for a pertect tuy balloon. Some 

Ty entertaining and instructive for chil 
a " For furtoer information address 
Balloon, Box 7 New York 

CNITED STATES PATENT FUR SALE No, 1.00) 
(ers Auromatic Mal! Carrier or further informa 
tien acidrues John Gronek, 16). Buffer Street. Fhia- 
dei phia, Pa 


FOR SALE. 
MAKING SMALL TOWNS, just what 
Something new. snappy 
book. State territory 
Mh Sige St,, Chicago, Lil 


SA',MSMAN 
you want for a pocket sideline 
end catehy Write for wder 


covered. KK. Dabne, Sales Mar 


REAL ESTATE. 
AND, planted and operated by ex- 


tAL SPURNES ! 
Biack figs best of all 


=e ~~ mar d investment 





erin 
rops eraldson Fruit Co., Newcuatle, Califor- 
nn Pac kers Ge raldson’'s Figs 
WANTED. 
LOCAL REPRESENTALIVE WANTED.—Splendid 


our representative 
business thoroughly by mail. Former 
All we require is honesty, abil 
& to learn a lucrative busi- 
This isan exceptional 
tora man in your ction to get into a via 
hout capital and become independ 
onee for full particulars Ad 
The National Co-Operativ»s 


neotme assured right man to act as 
after ‘earning our 
eaperienoe annecessar ys 
ity, ambrtion am a willingne 

. soliciting or traveling 











oppor rtumity 
Paving Duriness w 
¢ lite Writ 
dress EB. A 





Heal Foetate Company, L 3/8 Marden Buiiding, Washing 
ton, D. ¢ 
MISCELLANEOUS. 

CAN THE SCIENTISTS BE MpPTAEES A-- 
tounding theories. solid baa fo eivin s theory of 
vortex moth Matter doex not b ld” together, * at- 
tract * repel.” act at any distance, or act without con 

. energy Only one ultimate ele- 






motion) of aether. basis of 
; mv, true energy measure. 
perpetual motion (tbeoreti- 
Orbital vortex motion 


" Y 
An Amading ¢ atcoulation 


cal) based uoon eyscem of levels 
of aether carries earth. Gravity, a “push down. Pam 
en cente on). C. C. Gates, Tuscola, Il, 
* Magazine. Send 


inv} STUNG rok PROFIT’ 
{ j 


name nail you this magazine 





















fr Bel re you invest a dollar any 
et — ‘ ‘ it is worth $l) a copy 
t ‘ am wh nvest $5 or more per 
met Tel y v #1 im grow to #221 
how judge different fasees of Inveetmenta; the 
Keal | in Pow fy mone this magazine 
six months free if you wrile to-day H. L. Barber. Pub 
lisber, ¢ V. Jackson Bivd.. Chica 
MAKE BIG MONEY operating a Davad 
Mach! ce Phot tal cards m t 
aint str 
-“ net require 
photograpoer tx make firs t- class pictures Pays a @ross 
protit of SD) per cer Write teday for free unl i] 
Catalogue. Day fark Speciality ¢ Dept. V 
MOTOROYCLEA CHEAP Send to-day for free cata 
H f new and ased u * Alxo motorcycle a 
les and attachable m mi r outfits for convert ins 
veles into mot« yeles. Shaw Manufacturing ‘ 





Dept. “4, Galesburg, Kane. 


received any compensation for it. 


one that has been treated 1s affected. It 
is one of the most absolute antitoxins 
known to science 


When hog cholera now breaks out in a 
loeality, all the 
The 


material 


given animals thereabout 


inoculated. outbreak soon wears 
for lack of 


An application of the cure 


are 
out upon which to 
feed. 
moderate degree of efficiency results in the 
saving to the nation of $15,000,000 a year, 


and this amount would reach considerable 


with a 


proportions in even the span of one man’s 
life. 


Dr. Dorset is also the inventor of a 
secret ink used by the government in 
stamping meats which have been passed 
upon by the government inspectors at 


the packing houses. There was formerly 
in marking these meats a 


firm 


tag that 
These 


about 


n use 
was patented by a 
tags were costing the 
$60,000 a year and 

effective as the ink which puts the stamp 
itself. Dr. Dorset’s ink is 
The seeret of its manufac- 


private 

government 
were not nearly as 
into the meat 
not patented. 
ture can be more effectually kept through 
The method of applying 
the 

are 


not patenting it. 
it to the meat 
the process, 


government 


and devises used in 


however, covered by a 


patent and in this way the 
process 1s doubly protected. 

Despite the invention of a hog cholera 
serum, which saves the people $15,000,000 
a year, and the ink which saves the depart- 
ment $60,000 a year direct, this young 
scientist receives but $3,500 as an annual 
He is the 


who is more interested in 


however, 
than 


sort of man, 


work 


stipend 
his 
in money, and is entirely satisfied. 

J. W. T. Duvel is the 
specialist on grain standardization. 
in connection with this work that he found 
there variation in the 
grain from five per cent to twenty-five per 
the moisture it 
Obviously 


government's 
It was 
was a weight of 
amount of 


this 
in selling grain 


cent, due to 


contained moisture con- 


reckoned 


tent should be 

Dr. Duvel invented a moisture tester that 
is now in use in most of the elevators of 
the nation but from which he has never 


received a cent in royalties. 

The scheme for ascertaining the amount 
gra'n may 
possibility, 


of moisture a given sample of 
contain is based upon the 
under certain conditions, of boiling it off 
and then edndensing it. A given sample 
of grain is carefully weighed. Then it is 
placed in oil that has a boiling point a 
great deal higher than that of water. It 
is heated to a temperature where the water 
This vapor 

Its 
from 


in the grain goes off in vapor. 
is reeondensed and carefully weighed. 
weight in proportion to the grain 
which it came is the percentage of moisture 
in the given grain. With Dr. 
device the test may be made in a 
few minutes. principle, 
another patent, is applied to a test of the 
water in 

Joseph L. Harley, 
Bureau of Engraving and Printing, 
of a register. ”’ 
press, 
made 


Duvel's 
very 
The same under 
butter. 

an employee of the 
is the 


amount of 


so-called ‘‘ press 


patentee 
This 


records 


attached to a 
that is 


device, when 


every impression 
In the Bureau of Engraving and 
there hundred 


used in printing the money, 


from it 
Printing 
that are 


are five presses 


and 


the postage and internal revenue stamps 
of the government. This registering of 
the number of impressions that are made 


from a given press serves as a check and 
precludes any possibility of printing money 
or stamps that are not accounted for. It 
the government for 

Harley never 


has been in use by 


many years and Mr. has 


the 
paten- 


MeBlair, an employee of 


Architect's office, 


C. - RB. 
Supervising 
tee of a photographic 
duplicating designs made in that 
The Supervising Architect and Mr. 
MecBlair have both signed a statement to 
the effect that from $5,000 to $8,000 a 
year is saved the government through the 
Yet no royalties 
inventor. 


is the 
process 
used in 
office 


use of this invention. 


are paid to the 


| dicting machine 


which is| 


| 


| tion. 


complicated are these devices that it costs 
$45,000 to manufacture one of them. The 
records of the Chief of Ordnance, however, 
show that 395 such gun carriages, embody- 
ing features covered by this patent, have 
been used by the No royal- 
ties, however, have been paid for.this use. 


government. 


The letters patent taken out by these 
army men state that: ‘We hereby dedi- 
eate to the government of the United 


States the free right to use, to make, and 
have made in the United States for its 
own use, gun mountings embodying this 


invention."’ This procedure is somewhat 


unusual in the army and navy for, in 
those services there has been a much 
stronger tendency on the part of inventors 
to insist upon profiting through their 
patents. 

B. L. Andrus, superintendent of the 
mail lock repair shop of the Post Office 


Department, is the inventor of a conical 
pointed grommet which is used extensively 
the registered mail work and in 
mail sacks and pouches of the 
Officials of the Post Office 
Department adntit that this invention 
would have been a bargain had the govern- 


in all 
ordinary 
government. 


ment bought it outright for $10,000. 
There are, in the Postal Service, a great 
many of these smaller inventions which 
are not applicable to any other use but 


which are of great value to that service. 
Many of these have been patented for the 
protection of the government against the 
same action on the part of outsiders. The 
inventors have, however, received no 
profit from them. 

J. E. W. Traey, of the Bureau of Plant 
Industry, is the patentee of a device for 
the automatic filling of all 
packets which members of Congress frank 
to eonstituents throughout the country 


The use of this machine makes it possible 


those seed 


for the secure competitive 
bids for putting up seeds. The 
and owners of other practicable 
state that it is worth $1.32 a 
packets to do this work. This 
enables the government to save at 
three cents per thousand on its packets. 
As approximately 37,000,000 packets are 


government to 
inventors 
machines 
thousand 
machine 
least 


tilled annually, the Tracy patent secured 
a saving of about $3,700 a year to the 
government. The inventor, however, in 


no way profits through this saving. 
Probably the most complicated machine 

that has ever been invented by a govern- 

ment employee is one in use at the Coast 


and Geodetic Survey,. and upon which 
may be automatically figured the time 
and degree of maximum and minimum 
tides at any time or place. A very impor- 


tant phase of the work the Coast and 
Survey is the forecasting of 
making of charts recording 
forecasts. The computation of the 
time of high tide or low ebb for a given 
place is a very complicated process and 
there are nineteen different elements enter- 
the calculation. This tide pre- 
takes all those elements 
with a 


Geodetic 
tides and the 
those 


ing into 


consideration and, single 
operator, automatically gives the answer. 
To produce the same result with the same 


into 


degree of accuracy without the use of the 
machine would require thirty computers, 
working throughout the year. 
$1,000 each, there 
expended each year in hiring these 
puters, a total of $30,000. William 
rel was an employee of the Coast 
Geodetic Survey when, thirty ago 
he devised this complicated machine. He 
his invention to the govern- 
ment and never in any way profited from 
it. Upon this machine the tide forecasts 
have been calculated since 1883. 

Such are a few examples of the hun- 
dreds of patents that have been issued to 
people in the government service and for 
they have received no remunera- 
That the law does not require their 
surrender to the government and that they 
have been none the less voluntarily given 


On a salary 
basis of 
com- 
Far- 
and 
years 


freely gave 


which 


|over, speaks volumes for the patriotism of 


men who are spending their lives in 
of Uncle Sam 


the 


the service 


Brig. Gen. William Crozier and Brig. 
(ien. A. R. Buffington, U. S. A., are the 
patentees of a mounting for the great’ salary. 


| Bancroft, 


would be} 


provide 


inserted 
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NOTICES them all in a pen with infected pigs. All twelve-inch disappearing guns, commonly Notes for Inventors 
of those not inoculated always die and not in use in the army. So heavy and so Harvester Patents.—In a letter in 


rebuttal of the Report, made by the Hon, 


A. O. Stanley, Chairman, and a member 
of the House Committee on  Investiga- 
tion of the United States Steel Cor. 
poration Mr. Edgar A. Bancroft, gen- 
eral counsel of the International Har. 
vester Company, conveys some interest- 
ing information on the harvester pat- 


ents. ‘‘The knotting device was patented 
by Appleby in 1879,” according to Mr. 
‘‘and there has been no radical 
change in the knotting device or in the 
general type of the self-binder since 189]. 
Inasmuch as there are no patents on the 
essential parts of the self-binder in exist- 
ence, a fifty million dollar corporation has 
this year put out 500 binders, the Minne- 
sota State Prison has sold 650 binders and 
a well-known thresher company has made 
binder. 

the company 
improvements in these 
machines is equally On the 
it maintains a large and active 
staff of inventors, experimenters and 
inspectors—far larger than ever existed 
before—at an annual cost of over $350,000; 
and it improvements to 
the increased 
their efficiency 


an experimental 
The charge that 
no ineentive to 


furnishes 


erroneous. 
contrary, 


has added 
and 
and 


many 
has greatly 
durability.” 


Luke McNamee, 


machines, 


A Sailor’s Invention. 


of the United States Navy, has secured 
a patent, No. 1,000,834, for a_ shock 
absorber for searchlights. The door of 


the searchlight is cusk'ored by means of 
springs which hold the door out of eon- 
tact with the body of the searchlight in 


such manner as to permit the pressure on 
each side of the door to be equalized and 


absorb the shocks incident to gun fire. 
Another Dedicated Patent.— Logan Wal- 


ler Page, of the division of good roads of 


the United States Agricultural Depart- 
ment, has secured and dedicated to the 
public a patent, No. 1,000,545, for a 
cement conerete and method of mixing 
and preparing the same. The method 
consists in adding to an ordinary cement 
and water mixture, a quantity of non- 
volatile mineral oil. The oil is added 
before the cement begins to set and the 
quantity of oil used does not exceed 
twenty-five per cent of the cement. 


A New Biscuit.—A biscuit, having an 
inner mass of starchy and brittle 


tougher covering of 


filaments 
surrounded by a 
glutinous filamenis which have a binding 
connection in which the ends of the inner 
filaments are secured, has been patented, 
No. 1,000,357, to Edward W. Anderson 

Washington, D. C 

Death of William D. Sargent.—William 
D. Sargent, who is said to have associated 


with Alexander Graham Bell in the tele- 
phone matter, died on August 10th, 
at his summer home in Somerset, [a., 


after an illness of several weeks following 


an automobile trip from his home in 
Brooklyn. Mr. Sargent was one of the 
old time telegraphers and a member of 
the United States Military Telegraph 
Corps Society and was also well known in 
the financial circles of New York and 
Brooklyn. 

Destruction of Rats.—An East Africa 


publication contains a description of a 
method of destroying rats, followed in 
in which carbon bisulphide is em- 
carrying out the method a 
usually about half a tea- 
carbon bisulphide is poured 


Java, 
ployed. In 
small quantity, 
spoonful of the 
into the rat hole and after waiting a few 
moments to let the liquid evaporate, the 
mixture of air and vapor is lighted, a 
small explosion resulting and filling the 
poisonous gas, killing the rats 
Such a process practiced openly 
objectionable under some cir- 
cumstances of danger from fire 
resulting from the explosion and a field 
invention appears to offer itself to 
some form of fire-proof gun or 
explosion chamber suitably formed to be 
in the mouth of the rat hole and 
adapted to enclose the explosion and dis- 


hole with 
instantly. 
might be 
because 


for 


on a fixed| charge the resulting noxious gas into the 


hole. 
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The Safe and Sane Way To Keep 


Blue Prints and Drawings 


Explaining how you can file your Blue Prints and Drawings Systematically; Index them for 
Immediate Reference in the new “Y and E” Vertical Blue Print Cabinet. The 
Permanent Solution of the “Lost Blue Print” Problem. 


Y' 1’ know how it is. 
If vou use drawings, sketches, blue 


prints, ete..in your work, the “Search Party” 
llustration below tells a very familiar story. 

You want a certain drawing or map, 
we'll say; you saw it in your office just last 
week. You send a boy for it; he looks and 





“The Search Party” 
hunts everywhere. You have a customer, or 
prospect waiting, or perhaps your Chief has 
asked for the print. Anyway, important 
affairs hinge on the finding of it. 

You may go through the whole pile; lose 
time, temper, and maybe your Chief’s respect 
for your managing ability, or a_ possible 
customer. 

After sweating blood for 20 minutes you 
may find it. And probably it is badly torn, 
dusty and frazzled. Even if it is in good con- 
dition, you couldn’t find it when you wanted tt. 

If drawings are worth keeping they are 
worth keeping right Why not keep them 
clean and flat and indexed so you can locate 
any one in a jiffy ? 


The Solution 

In the “Y 
and E” Ver- 
tical Blue 
Print Cabi- 
net, shown 
here, you 
can file 700 
to 1,000 
prints, in- 
dexed for 
instant ref- 
erence. The 
cabinet is 
dust proof; 
takes up but 
ne & Vertical Blue Print, Cabinet 334 sq. ft. of 
when extended sun beused as reference “00r space. 
shelf or drawing board It is dust The front 1s 


proof; drawings are kept flat. clean and f . 
smooth; indexed fer quick reference per fect ly 





smooth and may be used as a handy reference 
table on which to examine contents or make 
memoranda or 
corrections. 


Its History 


Two or three 
vears ago D. J 
Burlingame, of 
Chicago, designed 
and patented a 
special cabinet for 
filing large prints 
in the Chicago As- 
sociation of Com- 
merce. Today we 
control the rights, 
and have changed 
and improved the 
cabinet until it is 
the finest on the 
market. Itis truly 
the proper place 





for blue prints and Saint oo ” ry . 
. ° Ran 3 rawings can m0 remover rom we 
dra wings. See it cabinet without extending table 


and you'll agree. front 


The Manila Pocket 


The draw- 
ings are filed 
in manila 
pockets 
which are 
like big ver- 
tical folders. 
They are 
closed half 
way up so 
prints are 
held in place, 
preventing 
torn edges, 
ete. Pockets 
are support- 
ed by strips 
of hard wood 





Drawings are filed in roomy manila fastened at 
pockets, suspended from the top. Im- the to p. 
agine a big vertical file, and there you Might y 


have it. 
se handy. 


How to Index 


One big advantage of this cabinet is the ease and 
facility of doecating a drawing when filed. On the 
inner side of the cover are eight cards (printed both 
sides) held in permanent metal racks. Cards are 
ruled for easy writing of index information, and 
each bears letters, A-B, ete. In stock cabinets the 
envelopes are numbered 1 to 20. If you are filing 
Mr. Brown's drawings in pocket 20, you'd write 
under B—** Brown—house drawings—20.” 


What Could Be Simpler? 


Contractors 
fi l e blue 
prints, rough 
drawings and 
sketches. 

Engi neers 
file their big 
prints and 
sketches. 

Art Stores 
file prints, 
valuable 
sketches; in- 
dex by artist's 
name or sub- phe indexing is so easy, simple and con- 
ject. venient. 

Draft De- 
partments of Manufacturing Concerns file drawings 
and prints of machinery and other equipment; the 
cabinet gives it quick reference. 

Chamber of Commerce — Industrial departments 
file city maps, sectional plats, ete. 

Advertising Departments, Advertising Agents can 
use this cabinet to file large photos and drawings. 








Efficient 
Filing 
Systems 





NEW YORK, 360 Broadway 
CHICAGO, 2i 8. Wabash Avenue 
BOSTON, 68 Franklin Street 
WASHINGTON, 614 Twelfth Street, N.W 











work. If you have maps, drawings, prints, ete., te 
file you need one, too, 


| 
These cabinets are used in many other lines of 
What One User Says 
Gur “Y and E” Vertical Blue Print Cabinet 
entirely satisfactory. For the purpose of keeping blue 
prints, maps and other papers free from dust and se 
indexed that they can be found instantly when needed, 
we don’t believe this cabinet can be surpassed 
W. R. HUMPHREY, 


Industrial Commission: 


The Chicago Association of Commerce. 


In a Nutshell 


I—‘‘Y and 
E” Vertical 
Blue Print 
Cabinet is 
dust - proof 
and air-tight. 

2 Will 
hold 700-1000 
prints. 

3—Contains 
20 strong 
manila poe- 
kets, suspend- 
ed by two 
wood pieces 
at top. 

5 ft 
4—Prints 
are filed in 


pockets and Cabinet when closed is dust proof and 
thus ke pt compact; takes up minimum of floor 
’ 





clean, flat and space 
smooth. 
5—All Prints are carefully indexed by name or 
number, as preferred. 

6—Any print quickly findable by referring to 
index on inside of cover. 

7—Handiest known way of filing and indexing 
drawings, tracings, blue prints, sketches, maps, 
artist proofs, ete. 

8—Widely used Ly architects. contractors, super- 
intendents, engineers and draughtsmen. 

9—Cabinets are carried in stock in two size: 
No. 036 for drawings 40x36 or less, and No. 430 for 
drawings 44x30 or less—and in ¢ uartered and plain 
oak in “Y” and “E” standard golden finish 

10—Cabinets of special 
sizes and in special finishes 
furnished to order. Esti- 
mates on request. (Advise 
drawing size and quantity 
to be filed.) 


Complete Booklet 
Free 

For your convenience, we 
have prepared a handy, 
pocket size booklet which 
gives full details and infor- 
mation about this handy 
cabinet. It is yours for the 
asking. Mail the coupon 
now. It is handy for im- 
mediate action. . i 
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There 1s another 
Winter coming. 
Does it mean 
furnace drudgery, 
excessive coal 
bills and a shivery 
breakfast every 
cold snap for you? 


Don’t blame the weather; don’t blame the house; 
don’t blame the furnace—it does the best it can. 
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Testing Before Buying 
Concluded from page #47.) 

19,885,217 
and in the 
The moisture 


pounds of silk were 
house 
in silk 


1909-1910 
conditioned, Lyons 


11,278,662 pounds. 


varies with the climate and the morals 
of the seller The normal amount is 
about eleven per cent. A moist situation 
ean increase this three per cent or more 
If in all the above stated American im- 
portations two per cent of excess mois- 


ture was paid for as silk, the loss to the 
buyers was over one million dollars. It 
is probable that all the conditioning 
receive as much as 


houses of Europe 


$500,000 for fees for services in thus 
examining raw silk 


But undoubtedly the largest patronage 
of the materials laboratories comes from 
the constructional industries. In these 
it is now quite generally recognized that 
the proper control of materials by specifi- 


cation and testing is a species of insur- 
ance upon the finished property Con 
sidered thus the cost would be but one 


or two per cent of the material in place: 
but this percentage of cost is not charged 








is trve that from the gain thus obtained 
we must deduct the interest on the cata- 
lytic material locked up in the procegs. 
Where this material is costly, as for ex. 
ample in the platinum contact process for 
sulphuric acid, this item may be consid- 
erable. 


In other instances, the chief advantage . 


gained by the use of a suitable catalyzer 
is greater simplicity of working and 
more compact disposition of the plant, 
or a higher quality of product. An ex. 
ample of this kind is the modern con- 
tact process for the manufacture of gul- 
phurie acid, which gives directly a pure 
acid of high concentration in a plant 
rather more compact than that of the 
old chamber process, even though the 
careful purification of the gases required 
in the new process calls for quite exten- 
sive apparatus. 


It would require a special article to 


do justice to this most interesting and 
important process, which represents one 
of the most striking applications of 


catalysis that have occurred in technical 
chemistry within the last few decades. 
In a brief survey of the general field of 


annually as the fire insurance, but only] catalysis such as this article is intended 
once, and its beneficial influence endures| to present, it is impossible to go into 
for the lifetime of the structure. More-| technical details, but one brief digression 
over, a moral and legal value adheres 1n| may be permitted, to bring before the 
a work which, during its progress, has| reader an illustration of a recent devel- 


the reputation and proofs of being con-| opment in the technique of the contaci 


structed only of carefully examined ma- | process, especially as the 


terials 

Chance of faiiure from 
terial is reduced to a minimum 
does occur from other causes the posses- 
sion of these invaluable. Not 
to be despised even by the financier are 
the wsthetic values 

In our own times architects in con- 
gested centers of population would seem 
to have entered upon an era that is un- 
like any of the past, and one that has | 
inaugurated a school of its own. 
Whether this influence’ will persist, 
whether it will develop into more noble 
and ideal forms, more lasting monu- 
ments, must rest with tne technologists 
who study materials and adapt them for 
the use of architects, and also with the 
latter as they grasp and utilize the 
knowledge If this is not done we shall 
have early ruin, discouragement, defeat 
and a return to the more undoubted sta- 
bility, if not beauty and 
the stone age of architecture 

Cast iron has been eliminated from 
our columnar structures; the steel used 
is carefully examined to insure the best 
quality, and the covering paints are 
chosen to the best protective 
value. Stone, and impervious sub 
Stances are 


defective ma- 


proofs is 


secure 
tiling 
sought for to 
facades and roofs, but e'! of ma 
terials have defects which will 
conquer if the demand becomes insistent 
enough to bring the 

When our laboratories of 
and of research founded by the govern- 
ment or by private wealth shall have 
been in operation a longer time, and the 
observers more numerous and more 
skilled, when international 
and exchanges of data shall be more fre- 
quent and general than now, the progress 


these 


research 


rewards 


in these arts will be more rapid and} 
beauty will spring from utility We | 
shall see these sciences which the) 
wsthete sometimes considers of 


and if it} 


standards | 





| the chamber process, 


| 


istry 


| Cottrell and the editor 
protect the | 


| sation of sulphuric 


| 


| 
| 
| 
| 


comparisons | 


sec- 


| white fumes of sulphuric 
| formed, which are 


principles in 
volved have been discussed in these pages 
in relation to operations in an entirely 
different field of applied science The 
contact process, as distinguished from 
produces anhydrous 
sulphur trioxide, which is not ordinarily 
placed upon the market as such, but is 
converted into sulphuric acid by hydra- 
| tion. To the uninitiated it might appear 
| that this hydration should be the easiest 
of all operations, inasmuch as it is well 
known to the first year’s student in chem- 
that SO, possesses extreme avidity 
for water. In practice, however, it is 
found, that unless special precautions 
are taken, when the trioxide comes in 
contact with the absorbing bath, dense 
acid mist are 
extremely difficult to 
condense. The reader may recall Sir 
Oliver Lodge’s experiments on the dissi- 


| pation of fogs by means of electrical dis- 
usefulness, of | 


charges. Prof. F. G. Cottrell of the Uni- 
versity of California has taken up a 
line of experiment following in the steps 
of Lodge, with a view to condensing acid 
fumes such as occur in varie’ + industrial 
processes, notably the sulphuric acid 
contact process. By the courtesy of Prof 
of the Journal of 
Industrial Chemistry, I am enabled to 
reproduce here some photographs of an 
experimental installation for the conden- 
acid mist. The first 
picture (page 248) shows the apparatus 
with the gases from a converter pass- 
ing through it untreated. The second 
picture shows the effect produced upon 
turning on the electric discharge. It 
ill be observed that the precipitation of 
the acid mist is practically complete. 
The mystery which surrounds the true 
nature of catalysis is not by any means 
a matter of purely academic interest. 
Technically it is felt in the fact that 
there is little or no general systematic 
method by which we can be guided in 


ondary importance really bringing abont| the selection of a suitable catalyzer for a 


a restoration of beauty 
alone by mere adornment and charm of 
variety caused by a wider choice of form 
and color, but most 


from an impression of stability 
grandeur and from contemplation of a 
work that harmonizes lightness with sta- 
bility and fitness with gracefulness. 
Beauty, in fact, is a result we can long 
for and justly expect from these studies, 
not only beauty in architecture, but in 
the mural and sculptural arts, in textiles 
and in most products of human skill and 
handiwork. Then we shall enjoy our 
surroundings the more, for, as Ruskin 
has said, beauty has heen annointed by 
the Deity to be one of the elements by 
which the human soul is continuously 
sustained. 


Catalysis 
(Concluded from page ®4 ) 
proportion of one to two, and the inter- 
est on capital invested in the plant and 
in the materials locked’ up in the process 
is diminished in the same proportion. It 


This will be not} given reaction. 


As the result of this, the 
discovery of such a body is very largely 


'a matter of accident and good fortune. A 


importantly by iIn-| 
spiring the pleasure that springs both | trates 





rather striking example, which well illus- 
this point, is quoted by Lrunck 


and| jn the description which he gives us of 


the evolution of the industrial 
for the synthesis of indigo by the Ba- 
dische Anlin und Sodafabrik. In the 
course of this process, which represents 
one of the most remarkable triumphs of 
modern industrial chemistry, it is neces- 
sary to oxidize naphthalene to phthalic 
acid. This oxidation at first offered diffi 
culties. One day, however, a batch of 
the material quite unexpectedly yielded 
with ease to what appeared to be the 
usual treatment. The case seemed to 
baffle explanation, until finally the cause 
of the phenomenon was discovered in a 
broken socket, from which a_ small 
amount of mercury had escaped, and, 
mingling with the reacting substances, 
had produced by catalysis the effect Je- 
sired, the rapid oxidation of the naph- 
thalene by the sulphurie acid 

We have spoken so far only of cataly 


process 
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The ambition of 
every tire maker in 
the world is to some 
day make a non-skid 
tire as good and as 
popular as the famous 


NOBBY 
TREAD 


Never before in the his- 
tory of motoring has any 
type of tire achieved such 
success. Everywhere, 
from coast to coast, Nob- 
by Treads are replacing 
every cther form of non- 
skid tire or non- -skid de- 
vicein every possible kind 
of service. And it is be- 
eause the big, thick, diag- 
onally-placed knobs grip 
any kind of road, no mat- 
ter how slippery, and do 
absolutely prevent skid- 
ding or drive-slipping. 


Nobby Treads are sold 


wherever 


UNITED 
STATES 
TIRES 


Hartford 
G&J Morgan & Wright 
are sold. Four-fifths of 


the best dealers thruout 
the country sell them. 


Continental 


United States Tire Company 
Broadway at 58th St. 
New York 


Branches, Agencies or 
~alers Every where 
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sis by inanimate agencies. Of the great- | 
est importance in technical work and for 
vital processes are the innumerable daniel 
of organic catalysis, or, as it is com- 
monly termed, fermentation. For cer- 
tain lower organisms have the power of 
catalytically bringing about various 
chemical decompositions. Among such 
organisms we number some good friends, 
but also some of our most insidious foes. 
There are bacteria which act as scaven- 
gers, converting noisome waste products 
not only into inorganic salts, but at the 
same time into plant food. Others assist 
certain plants in extracting from the air 
the inert nitrogen, “fixing” it in a form 
available to the plant. Bacterial fer 
mentation produces alcohol for beverages 
and for industrial use. And so on, the 
list might be prolonged almost indefi- 
nitely. Then there are those dread vis 
itors, the disease germs, that come upon 
us unseen, and, stabbing in the dark, 
spare neither young nor old. They, too. 
probably do their work by catalytic 
action, producing deadly poisons within 
our body In the triumph of modern 
medicine, the keenness of our natural 
eye has been so far increased by the as- 
sistance of the microscope, that we can 
now discern these diminutive and terri- 
ble aggressors. We know something, too, 
of their chemical means of warfare, and 
are learning to fight them with their 
own weapons 

Let us now return for a moment to 
the case of the erystal “germ,” which 
initiates the formation of the solid from 
the liquid, for instance in a body of 
super-cooled wzter, or in a supersaturated 
solution of Glauber salt. This case 
presents a special feature, to which at- 
tention has not so far been called: It is 
the product itself which acts as catalyzer. 
or, in technical language, the case is 
one of “auto-catalysis.” This particular 
form of the phenomenon is of peculiar in- 
terest owing to its close relation to a fun- 
damental property of living matter. This 
relation is clearly brought out if we 
consider side by side a simple case of 
inorganic auto-catalysis and a_ typical 
example of its organic counterpart. On 
the one hand, then, we have before us, 
Say, a supersaturated solution of Glau- 
ber salt; on the other hand, a vessel 
containing a sterilized infusion or other 
material suitable as a culture medium. 
Each of these two systems is quite stable 
if left disturbed, and will retain its 
character indefinitely under such circum- 
stances. But, introduce a vestige of a 
Glauber salt crystal into the one, or a 
minute quantity of a suitable bacterial 
germ into the other, and immediately a 
transformation sets in, giving rise in the 


| first to a growth of crystals, and in the 


second to a growth of living matter 
Furthermore, just as the same infusion 
is capable of producing a variety of dif- 
ferent organisms, according to the par- 
ticular germ with which it has been 
inoculated, so a solution supersaturated 
with several salts will respond to each 
specific crystal germ introduced by the 
growth of the corresponding crystalline 
substance. In one respe-t, however, the 
two cases seem to differ: it is quite im 
possible, so far as is known to-day, to 
cause the growth of living matter in a 
bacterial culture medium except by the 
introduction of a “germ.” Only life can 
give rise to life, within our knowledge. 
In the case of the crystal growth, it is 
often a comparatively easy matter, when 
no crystal germ is available, neverthe- 
less to start crystallization, either by in 
creasing the degree of supersaturation of 
the solution (e. g. by cooling), or in 
instances by mechanical agitation 
or analogous means. The organic chem. 
ist, however, knows that there are sub- 
stances which are very refractory in re- 
sisting all attempts to crystallize then. 
Thus for instance, it is a rather rare 
occurrence for glycerine to assume the 
crystallized form even at very low winter 
temperatures. The distinction pointed 
out is therefore after all not so funda- 
mental as may at first sight appear. For 
a more detailed discussion of this very 
interesting subject of the analogy be- 
tween crvstallization from a supersatur- 
ated solution and the origin of life, the 
reader may be referred to Ostwald’s very 
stimulating series of lectures, published 
in English under the title of “Natural 
Philosophy.” 
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One of the twenty-odd White trucks owned by The Standerd Oi! Company 


Motor Truck Advantages 


HE man or firm that has a better 
delivery plant has an advantage. It 

== isn’t important that it saves money 
—that it makes a cheaper delivery—al- 
though if the right trucks are chosen, 
under most circumstances, it will be also 
more economical—but the important 
thing is, that the superior facilities sup- 
plied by motor vehicles gives their owner 
advantages—it outstrips competition—it 
serves the customers better. Live busi- 
ness men may no longer dodge the issue 
—motor trucks are here to stay—it’s only 
a question of who will be first to grasp 
the opportunity in his line, or his town. 
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The Advantages of the 
White Truck 


EN it comes to buying machines 
the best machine is cheapest no 
matter What it costs. Here’s where 

White motor trucks score—everyone has 
heard about the white gasoline-engine 
design—how it foreshadowed what is 
accepted nowas the best foreign practice 
and what is rapidly becoming adopted in 
this country by the most aggressive man- 
ufacturers. Next,each White truck is as 
well built as the most scientific, modern 
steel alloys will permit. In addition, 
every piece of steel is heated-treated to 
make White trucks as staunch as a truck 
may be built. The long-stroke engine 
makes them economical in operation— 
makes them efficient—the kind you must 
recognize as having unusual merit. 
White trucks may be grafted into your 
delivery plant completely revolutionizing 
its capaciy—giving it vitality without 
demoralizing your present force. Any 
bright teamster can drive a White truck, 
it’s so simple. 
May we send you a catalogue and 


testimonials of some of the 
world’s largest users? 





838 East 79th Street, Cleveland 
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der to bring out more clearly the ana- 
logy of the crystal “germ,” we have 
chosen for our example a_ bacterial 
growth in a simple culture medium. The 
phenomenon of auto-catalytic growth is, 
however, of course, quite general in all 
living matter. Indeed, Wo. Ostwald and 
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Perfect Team Work of 
Perfect Units—that is what 
Wins the Typewriter Game. 
The 


L. C. Smith & Bros. 
Typewriter 


(Ball-Bearing, Long- Wearing) 


is a rare and unusual combination of 
mechanical features of superior ex- 
cellence, each of which is designed, 


First—To do its individual work better 
than it could be done in any other way. 
And, 

Second—To work so emoothly and ac- 
curately, in conjunction with all others, 
that the completed result is just as 
perfect as the work of any individual 
part 





That is what makes a good-working 
typewriter—it is what justifies, the 
overwhelming verdict of 150,000 
users in approval of the L. C. Smith 
& Bros. Typewriter — it is why 
this typewriter does all kinds of 
work superlatively well without 
atiachments and gives no disap- 
pointing results. 


















Send for free descriptive 
matter today. 


L. C. SMITH & BROS. 
TYPEWRITER CO. 


Branches in all large cities 
Head Office for Domestic 
and Foreign Business, 
Syracuse, N. Y., U.S.A. 








eg Magical Apparatus. 


Grand Book Catalogue. Over 700 engravings 
%ec, Parior Tricks Catalogue, free. 
MARTINKA & ©O.. Mfrs., 443 Sixth Ave., New York 


MSS. Sold on Commission 


Revising, Criticising, typiog. Publisners of novels cowl leading Maga 
riers. Directed by successful author. Endorsed by leading 
editors, ished clients everywhere. Write for helpful be rok let. 


LITERARY BUREAU, inc., 830 Stephen Girard Bidg., Philadelphia 


THE, HOLTZER 
MAGNETO CLOCK 


will safeguard your factory, by 
Males your watchman awake 
M indelible, indisputable 
records. reduce insurance 
costs, too. Send for bulletin 
1582. 

The Holtzer-Cabot Elec. Co. 


Brookline, Mass. - Chicago, Ill. | | 














MADE IN 4 STYLES” 














BRIGHTEN UP vous Fick RANK, the 


SCHOOL « - HOME 
WASHBURNE’S PATENT 
PAPER FASTENERS. 


75,000,000 


SOLD the past YEAR 


should convince YOU of 
their SUPERIORITY. 


All stationers. Send 10¢ for sam 
assorted sizes. Illustrated booklet free. 
The O. K. Mfg. Co., Syracuse, N. Y. 








The Last Word 
in Check 
Protection 


Send for Booklet 
and Sample 
Check 








“THE SUN CHECK WRITER is tne only machine that produces 





Waiting that cannot be altered or erased in any way without 
mJ ve ou Check Assurance without additional 

@ Your business is not safe without a Sun 

Creek 9 Weer. as bl first raised check may cripple your business. 


THE SUN CHECK WRITER, 315 B’way, New York 


that in the immediate future and for| 
twenty years the demand for works 
chemists will far exceed the supply. The 
revolution in factory practice that is 
proceeding is the most amazing in the 
whole history of American industrial de 
velopment. The factory of whatever 
type that does not possess at least one 
works chemist will be an anomaly. 

The larger factory organizations are 
now rapidly establishing bureaus of re- 
search requiring the services of many 
chemists. It is as the heads, or chiefs, 
of such bureaus that men have some of 
the largest opportunities in contemporary 
industrial chemistry. Even to-day sal- 
aries of from ten to forty thousand dol- 
lars a year are being paid to chiefs of 
research. 

Equally attractive in opportunity is 
the profession of consulting chemist. 
One of the most significant features of 
the International Congress of Applied 
Chemistry that met two years ago in 
London was the presence there of con 
sulting chemists whose incomes derived 
from specialized knowledge in practical 
chemistry were princely. The man who 
can make himself a supreme authority 
even in a very limited field of industrial 
chemistry has limitless opportunities for 
achievement and of adequate reward. 

Still again, a chemist, neglecting both 
positional and consultative work, may 
work simply as an inventor. In the past, 
such a man was almost inevitably robbed 
To-day as a general rule he receives 
equitable treatment, particularly if he 
comes of good scientific antecedents 

Finally, as one of the most significant 
illustrations of the spread of scientific 
ideas in industry, there should be cited 
the establishment at the Universities of 
Pittsburgh and Kansas of the system of 
Industrial Fellowships. The University 
of Pittsburgh has received some eighty 
thousand dollars from various companies, 
the whole amount of which.is to be ex- 
pended in the next two years in salaries 
for chemist-investigators. In the Uni- 
versity of Kansas some thirty-five thou- 
sand dollars have been involved. All this 
money passes out of the direct control 
of the donating companies for chemical 
investigation. 


The Technically Trained Foreman 
(Concluded from page 253.) 

staking machine, rolling jack, glazing 
jack, buffing wheels, and measuring ma- 
chine. Special rooms are also provided 
for finishing, drying and tacking. As 
will be noticed the equipment for this 
line of work is more extensive than the 
other. The reason for this is, that the 
National Association of Tanners are co- 
operating with the Institute in providing 
more extended courses in this branch of 
industry, which shows very clearly that 
our manufacturing interests realize the 
importance of this kind of education. 

By the middle of the winter term each 
student has worked in all of the model 





factories and has finished his instruction 
in dyeing; so that for the remainder of | 
the year his time is devoted entirely to | 
that industry in which he intends to spe- 
cialize. | 

Like all new undertakings this course 
of instruction has been somewhat criti- 
cised, especially by those who have not 
taken the trouble to investigate the meth- 
ods followed and the object to be attained. 
It has been said that it is nonsense to 
teach a young man a little about soap, a 
little about dyeing, a little about paint, | 
and a little about leather. This perhaps 
would be nonsense if it were all that the 
course accomplished, but such is not the 
case. Up to the time that the student 
begins to specialize it is not so much what 
he learns about any particular induatry, | 
but it is what he learns about operating 
typical machinery, handling men, assum- 
ing responsibility, and gaining self-reli- 
ance that counts. In other words, he is 
brought in touch with manufacturing 
operation, he handles material on a suf- 
ficiently large scale to produce something 
which has a commercial value. It 
through carelessness or failure to follow 
directions he spoils a lot of goods it 
means an actual loss in dollars and cents 
which in a factory would be very apt to 
cost him his job. That this method de- 
velops self confidence is evident by the 
pride and interest which each foreman, 
and his men as well, take in the product 
manufactured, especially when the prod- 
uct is of fine quality, and it is also 








How to Motor Anywhere 
Without Asking a Question 


ODAY a motorist can tour from one end of the 
United States to the other without asking a ques- 


tion as to route and without losing the road. 


It is Simple and Easy — 


There are today available a num- 
ber of route books which give the 
correct speed indicator mileage at 
every landmark, railroad or change 
of direction. 


All of these route books which 
have been adopted as “‘official’’ by 
the Automobile Clubs (and most of 
the others) have been laid out with 
the Warner Auto-Meter,**The Aristo- 
-erat of Speed Indicators.”’ 


Because exhaustive tests proved 
to the Road Map Makers that every 
Warner was just like every other, and 
that the mileage shown by the Map 
Car Warner would appear on the trip 
dial of every other Warner that ever 
passed that point. 


Note How Touring With a War- 
ner Works Out in Practice. 


We could easily fill this space with 
touring experiences, all leading up to 
the same conclusion—hundreds of 
miles of absolutely unknown territory 
traveled without a single direction 
asked, even in the large cities. A 
couple will suffice. 


The first week in June a million- 
aire manufacturer of Davenport, 
Iowa, while in Detroit, bought a 
popular priced car to “drive him- 
self.”” The first time he ever took 
hold of a steering wheel was on this 
ear, in the outskirts of Detroit. His 
lessons gave him the “bug” to such 
an extent that he determined to drive 
home to Davenport. So he bought 
an Official Route Book and a Warner 
and made the whole distance with- 
out asking a single question. 


At Every Direction the Warner 
and the Route Book Corre- 
sponded Exactly. 


A few days ago we met a Motor 
Enthusiast in Chicago en route for 


San Francisco with his wife and son, 
He had never been more than a short 
distance away from New York before. 
He had not been compelled to ask a 
direction up to that time—nor will be 
the remainder of the distance. If 
every owner of a car could have 
listened to his enthusiastic eulogy of 
the Warner, they would never again 
be satisfied with an inferior indicator. 


An Exclusive Warner Refine- 
ment Which Adds Still Further 
to the Joys of Touring. 


All Warner instruments of the dial 
type (see illustration) have two re- 
setting buttons for the trip mileage 
figures. One resets the figures to 
000.0 with a single turn. The other 
works on the tenths of a mile oniy, 
making it possible to turn up any 
desired mileage on the trip seale 
This makes it possible to drive around 
the boulevards or through the parks 
at any point and then in a few see- 
onds set the mileage back to corre- 
spond with the Route Book readings. 


Those who tour regularly will 
appreciate this refinement. 


Those Who Select Unreliable 
Indicators Because of Lew Price 
are Missing the Big Joys of . 
Motoring. 


The Warner was selected for sur- 
veying the routes in these different 
Route Books because unvarying!y ae 
curate and reliable. Every Warner 
was found to indicate exactly the 
same.as every other. No two indi- 
eators of other makes indicated the 
same, 


You should have a Warner on 
your car to interpret these routes for 
the same reason, if you do any touring. 


If you don’t tour you are missing 
the most fascinating part of motoring. 
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ealers in any city or town in the United States. Warner 
branches are maintained in all the principal cities for the 
convenience of these dealers and their customers. Inquiry to 
invited for Warner literature. 


T= Warner can be secured through reputable Automobile 
D 


Beloit or at our branches is 








Free to Agpnehiints a vest -pocket “ Automobile 


Expense Record” tab in- 
t of tires, gasoli 





dexed for « 


Instrument Co., Beloit, Wis. 





oil, repairs, etc. Sent paar for name and model of your 
car. Address S. C. ANDREWS, Booklet Dept., Warner 








Warner Instrument Company 


Main Offices and Factory 


1184 Wheeler Ave., Beloit, 
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—<— Grastend ay Cy Portland, Ore. Model M2, ? Price $125 | 
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are not only correct, but 
they confer a fine air of 
distinction Styles that are’ 
recognized as alw ays nght 
—dquality that is the finest 
that can be put into a hat “ey 

_ 
—splendid workmanship 
—these unite to give the 
tone that is appreciated by 


but of ment. 


be put into any hat at the pne. 


can give—assured of the styles 
most artistic, skillful designers. 


Satisfaction in the hat you we 
dealer in 


height, 


wustaytees 
Deabwsy 
iag: ra Falls 
' Ontario, Canada 





Straw Hat Factory: 
Baltimore, Md. 









The favor in which these hats are held is not a matter of chance, 
Whether you pay $ 3.00, $4.00 or $5.00 for a 
ton falus fal, you are assured of getting the best quality that can 


You are assured of the money's worth that only a gieat reese 


It must be to your liking 
behind him in this absolute guarantee. TH 


Prices, $3.34 and $5 At your dealer's, or if he cannot supply yee 
write for Fall and Winter Style Book A and we will fili your order 
direct from factory if you indicate style wanted and give hat size, your 
weight and waist measure. 


We are Makers of the « Silléd, Celebrated $3 Hat 


Hawes.vo 


WES. VON 





men | who k hat values. 





that lead because created by the 
XQ 


ar is guarstiged to you by the 
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Add 25c¢ to cover expressage, 


Offices and Sales- 


rooms 
1178 Broadway 
New York 
207 Washington Street 
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IS GARTERS 


BEEBE: 


PARIS GARTERS 


No Meta 


Are 
the handsomest 
made and afford 
There's a printed gu 
pair. 


the universal 


1 Can Touch You 


first choice. They are 
and most durable Garters 
the maximum of comfort. 


arantee of satisfaction with every 


Look for the name PARIS on every garter 


A. STEIN & =. Makers 


CHICAGO 





U. 5. A. 





DON’T PAY Two PRICES— 







Why not buy the best when 
you rw buy. them at such low, un- 
ard-of Factory Prices? THIRTY 
5g FREE TRIAL BEFORE YOU 
UY. Our new supeovements abso- 
tutety surpass anything ever produced. 
CH SEND POSTAL TODAY FOR 

OUR FREE CATALOG AND PRICES. 
§ BOOSTER STOVE FACTORY 257 State St. Marion, Ind. 













ROTARY PUMPS AND ENGINES 
| Their Origin and Development 
An important series of papers giving a historical resume of 

the rotary pump and engine from 1588 and illustrated with 
clear drawings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in Supple- 
ments 1109, 1110, 1111. Price 10 cents each. For sale by 
Munn & Co., Inc., and all newsdealers. 


School Information 
|\FREE :: nes rag apt gee He 


AMERICAN ‘SCHOOLS’ “ASSOCIATION 


| 41 Park Rew, NEW YORK 1516 to 15 Masonic Temple, CHICAGO 
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gratifying to note the disappointment 
when the product is not up to the stana- 
, or the cost of production exceeds the 
price received for the finished article. 
When the student begins to specialize, 
wever, a different condition obtains, 
and he then does learn, not a little, but 
very much about that particular industry 


hopes to enter for his life’s 
work. It should be plainly understood 
that no can turn out experienced 
paint makers, or expert tanners, but that 
the training received fits young men 
they can readily adapt themselves 
to the conditions encountered in the man- 


into which he 
school 


$0 


Of the one hundred and two young men 
who have taken this course there are 
ninety-nine employed in chemical lines, 
of which number sixty are doing practical 
work Of the latter number seventeen | 
j}are employed in tanneries, sixteen 
paint and color works, and the remainder 
}are scattered throughout other lines of 
industry These men hold positions as| 
Managers, Assistant Managers, Superin- 
tendents, Assistant Superintendents, Fore- 


}men and helpers. 


Although many of the graduates go 
into analytical lines we do not make this 
our aim, for we feel that that field be- 
longs to the colleges and technical schools. 
The one great object which is always up- 
permost and for which we are constantly 
striving is to train young men for re- 
sponsible positions in the factory, where 
by reason of their technical training they 
will be able to work more intelligently 
and in sympathy with the chemist, who 
under present conditions often finds it 
impossible even to try out his ideas in 
a practical way owing to the non-recep- 
tive attitude taken by those who have 
the practical work in hand. 

We are a nation of vast resources and 
if we wish to conserve them we must 
improve our factory conditions. Not only 
must have the trained chemist with 
his scientific and technical knowledge, 
but we must have technically trained and 


we 


in | 





intelligent workmen as well. The fore- 
man who works by rule-of-thumb is no 
better than a machine, but the man who 
uses the brains which God gave him 
and knows what he is doing will not only 
make a better product, but will be cap-| 
able of grasping the details of the tech- 
nical points involved. 

It is the humble opinion of the writer 
that the time is fast approaching when 
all positions of responsibility will be held 
by men who have received a_ technical 
education, either in the university, col- 
lege, technical school, trade school, or vo- 
cational institution, and especially from 
those schools which aim to emphasize the 


practical side of ‘the technical subjects | 
they are endeavoring to teach; for then 
the foreman, the superintendent, and the 


chemist can talk in a language familiar 
to them all, 
be shrouded in mystery. 


An American Rotating Aviation 
Motor 


and the details will no longer 


| 
| 
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HE present Gnéme rotating motor, 


which is so widely used on flying ma- 
chines, is not a French invention in 
principle, as many suppose. In 1898 the 
first revolving cylinder motor made its 
appearance in this country, which was 


afterward embodied in the Adams-Far- 
well car. 

The originators of that pioneer motor 
of its type have now brought out a 


72-horse-power motor which revolves ver- 
tically. No carbureter is used. Gasoline 
is injected into each cylinder by a de- 
vice which feeds exactly the same mixture 
to all cylinders. Hence it possible 
to do away with the inlet valve and to 
employ one valve for both inlet and ex- 
haust. Only air is drawn in by the suc- 
tion stroke of the piston, and the gaso- 
line is sprayed within the cylinder, 
where it is mixed with the charge of air 
before compression. The single valve in 
the head of the cylinder can be made 
amply large to insure a full charge and 
a free exhaust. 

In order that the cam 
the action of all five valves 
lieved from the heavy load 
a large valve against high pressure «vt 
the time the exhaust takes place, the 
cylinders are provided with auxiliary ex- 
haust ports, which are uncovered by the 
piston on its inward stroke. No check 
valves are required for these auxiliary 
ports. On the suction stroke, air, 


is 


which controls 
may be re- 
of opening 
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Mortgage Bonds 
| Rae 


Offered at Par and Interest 


DENOMINATIONS of 
$100 — $500 — $1,000 
AREFULLY selected, improved, income-pro- 


ducing real estate in the best district of New York 
ity, conservatively appraised at $8,500 
Compan: 





has been pledged to a Trust y, as Trustee, to 
secure these 

The management of the Company has had many years 
of successful experience dealing in his clase of real estate, 


After all fixed charges are paid, earnings are sufhicieny 
to — the interest and set aside a surplus. 


iagrened New York City real estate is appreciating 
in value more rapidly than real estate in any other part 
the world, and it will continue to advance in price 
as long as the United States continues to grow in 
importance. 
New York Real Estate Security Company 6 per 
cent. Morgage Bonds are a safe investment. 


No one can afford not to investigate this investment. 
NEW YORK REAL ESTATE 
SECURITY COMPANY 
42 Broadway, New York City 
ASSETS - - $10,000,000 


CAPITAL $3,950,000 
SEND FOR BOOKLET “23” 























NOW READY 


Vol. Il. Opsolete American 
Securities 2»¢ Corporations 


1,200 Pages. Containing 
nothing that Is in Volume I. 


Delivered anywhere on receipt of $5.00 








R. M. SMYTHE 
452 Produce Exchange, New York, U.S.A, 


FLY PAPERS.—¥ORMULAS FOR 
Sticky Fly Papers are contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT Nos. 1057 and 13:24. Each issne 
contains several recipes. Price 10 cents each, from 
this office, and from all newsdealers. 


















Water in Quantity 
all over your farm—house, field 
or barn—pumped without cost or 
trouble for you by 
an automatic Rife 





Ram. aises 
water 4 etees foreach foot of fall 
—no trouble or pumping expense. 
Satisfac tion guaraL . Booklet, 
plans, estimate, FREE. 
RIFE ENGINE CO., 2533 Trinity Bidg. N.Y. 

















We have been 
asked 


If we use the name of the subscriber 
when writing to the people whose names 
appear on the lists sent in by our friends. 


Of course we do not mention the name 
of the person who sent us the list without 
permission. If this doubt has deterred 
you from sending us a jist don’t wait any 
longer, send in the list at once and rest 
assured that your wishes regarding the use 
of your name will be respected. 


All you need do 


Is simply send us the names of those 
whom you think the “Scientific American” | 
will interest and we will do the rest. Of 
course the more names you send us the 
better will be the results obtained and the 
longer the period for which your personal 
subscription will be extended. 


For each new subscription received from 
the list you send us we will extend your 
subscription four months. Thus if we get 
three subscriptions from your list we will 
extend your subscription for a full year. 


Don't fail to put your name and address 
on each list you send us, so that we may 
be enabled to give proper credit. 


Mail all lists to Circulation Department, 
Scientific American, 36] Broadway, New 
York City. 
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Every Razor 
must be 
stropped 


water what make of razor 
ise, it will not keep its 
Riess it is stropped every 
muse it. Anyone, even 

inexperienced, can keep 
: i perfect condition with 








| 
and not a mixture of gas, is drawn in. 
The air aspired through the auxiliary 
ports and suction stroke becomes a part 
of the explosive mixture in the cylinder, 
and since it is constant in quantity, it 
does not affect the operation of the 
motor. 

The motor is controlled by regulating 
the amount of gasoline used. The only 
adjustment that may be construed as 
belonging to the carbureting system is 
the valve by which this control is ac- 
complished. 

To lubricate the motor, an oiler is em- 
ployed which consists of a single rotary 
member, much resembling in form the 
cylinder of a revolver, with longitudinal 
chambers bored therein. Each of these | 
chambers carries a plunger which, as | 
the cylinder revolves, is driven from end | 
to end by two cams, thereby causing | 
a small amount of oil to be drawn into | 
each of the chambers at the bottom, and | 
ejected into a corresponding tube at the | 
top. An extra heavy grade of cylinder | 
oil is thus supplied to the various bear- 
|ings and to the cylinders, thereby ob- 
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Oswego Serge—for men’s 
attire depends not on fash- 
ion’s whims. It is a staple 

| fabric and worn through all seasons. 
| viating the necessity of splash Iubrica-| 


wardrobe. 
tion, which in other rotating cylinder | ° 
motors calls for the flooding with a great|f| Whether the suit be custom-made or ready-to-wear, 


| Honing 
Strop 


A serge suit is part of every man’s 








Over h of strop making quantity of oil, and the consequent gum- : : 
and our ri covery of a won- | ming of the valves and sooting of the the sterling quality of Oswego Serge speaks for 
derful sh preparation have spark plugs. } 


made this f The New Torrey 
Honing St 
never need 
cannot sho 
' write to us 
the address 


Prices, 50c, 75c, 


In order to insure against the acci itself. Oswego Serge 1S made by 
ast a lifetime and dental stoppage of the motor, two spark 
If your dealer plugs are provided for each cylinder, as 
his new strop, well as two independent ignition sys- 
tems. 

Instead of circular flanges, longitudinal 
flanges are employed, as the result of a 
series of experiments to determine the 
action of the air in circulating about | 
the cylinders of a rotating motor. Since | 
the air is thrown off radially from the} 
cylinder walls, it would seem that the 
logical arrangement of cooling ribs or| . . P 
Saties ta thet whied bdo Seek adopted. | Oswego Serge is made in a deep, rich Navy Blue and 
There are structural advantages in plac: | in Black. 


ing the flanges in this way, for the cylin- 
der is strengthened against tensile Oswego Serge is made of the finest wool and — quality 
considered — priced low. 
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American Woolen Company 


Our booklet— Wm Wood. President. 
: S a. 
ing—sent fr 


on request. 


Every dealer 
who is not now 
selling the New 
Torrey Th 
Strop shoul 
write at once 
for our special 
proposition, 











Get a Torrey 
Razor—the 
best made. 


strain caused by the action of centri- 
fugal force and the explosions 
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~ The material of which the motor is| . . , 
J. R. TORREY mais ts edna Gandia Ais oe Whether ordering a custom-made suit of your Tailor or a 
Dept. G Worcester, Mass. The bore is 6 inches and the stroke like- 


ready-to-wear suit of your Retail Clothier, insist on Oswego 
Serge. 








wise 6 inches. The rating is 72 horse-| 
power by the A. L. A. M. formula 
(square the bore, multiply by the num-| 
ber of cylinders, and divide by 214). On} 
actual propeller tests it is claimed that} 
more power than this has been developed. | 
RUBBE Expert Manufacturers | Furthermore it is stated that a 9-foot | 
Fine Jobbing Work | 6-inch propeller, of 6 feet pitch, has been 

PARKER, STEARNS & CO., driven at 900 to 1,000 revolutions per} 
288-290 Sheffield Ave., Brooklyn, N. Y. | minute. 
Corliss Engines, Brewers | The makers state that only one gallon 

es Bottlers’ Machinery | Of lubricating oil is used to 20 gallons 
Sie VILTER MFG. CO. | of gasoline, instead of 1 to 4, or 1 to ?, 

| which is found necessary with European 


899 Clinton Street, - 
oe* motors. 
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If unable to obtain Oswego Serge, send us the name of 
your Tailor or Retail Clothier, accompanied by money order 
or check for quantity desired, at $3.00 per yard, and we will 
see that you are supplied. Your Tailor will do the rest.’ 
Samples furnished on request. 
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Milwaukee, Wis. 
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Special Fabrics For Out-of-door Clothing 


TO MEET EVERY REQUIREMENT OF THE 
EXACTING SPORTSMAN, TOURIST OR MOTORIST 





Moving Pictures of the Coronation | 


CCORDING to a German trade paper 
A devote to the interests of the moving | 
picture industry, the activities of the 
moving picture makers to obtain good 





in Two Days 


Within 


Poréstry Cloth (Shade No. 65) as an out-door fabric is ideal, because 


The pain stops instantly. dust and wind proof — sheds water — and being a beautiful shade of 




















two days the whole corn loosens and 
comes out. 
Blue-jay has done this fifty million 


times. It will do it for youmthat we 
guarantee—no matter how tough the 
corn. 

The secret lies in a bit of B & B 
wax—a wonderfulinvention. It loos- 
ens the corn without soreness or pain. 

mL You don’t feel it at all. 
The corn is forgotten 
until it comes out. 

Go get it. Don’t let 
corns torment you any 
more, 


A in the picture is the soft 
3 & B wax. It loosens 
the corn. 

B protects the corn, stop- 
ping the pain at once. 

C wraps around the toe. It 
is narrowed to be comfor- 
table. 

Dis rubber adhesive to 
fasten the plaster on, 


Blue-jay 


Corn Plasters 
| Also Blue-jay Bunion Plasters 
i 15c and 25c per Package 


All Druggists Seil end Guarantee Them 
Sample mailed free. 


Bauer & Black, Chicago and New York 


Makers of Surgical Dressings, etc. (13) 














films of the coronation were equal to the | 
exertions of any of the newspapers to pub- 
lish the fullest and best accounts of the 
ceremonies. All told, we learn, fourteen 
firms sent 200 operators to the coronation. 
They were well received and had to pay 
heavily for good positions, as much as 
$1,500 in one case. It is said that not 
less than 10,000,000 feet of film were re- 
quired, which was used up at a rate of 
about 200,000 feet an hour by each of 
the cameras. 

Many of the moving picture theater 
owners had made arrangements to exhibit 
the coronation films on the very evening 
of the coronation itself. Some of the 
railroads considerately placed _ special 
trains at the disposal of the manufactur- | 
ers, and thus the films reached the 
provinces with astonishing rapidity. The | 
films were developed on board the trains | 
and positives made immediately. On the 
very night of coronation day films were 
thrown upon the screens at Liverpool, | 
Manchester, Birmingham and even in| 
Paris. The representative of a French | 
firm, who took passage on the “Maure- | 
tania,” developed his negatives and made 
his positives on board. Immediately on | 
his arrival in America he distributed his 
films to the various film exchanges with 
whom he had made arrangements. 


olive-green commends itself to the woodsmen; has been adopted by the U. S. 
Government as standard for the Forestry Department. Comes in several weights. 


Ouvaute Goth — a fabric similar to the above in weave — made in an 
attractive shade of light brown and especially suited for riding and driving 


clothes, motorists’ apparel, outing suits and raincoats. 


These cloths are highest grade, pure all wool worsted, closely 
woven, very durable and uniform in color. 


Samples of re3¢Fy Cloth and Quvaute @oth sent upon request. if 
you are unable to procure these fabrics from your Tailor, we will see that you 
are supplied upon receipt of price. When ordering specify fabric and number 
of yards desired. #orestFy Clath $2.75; Quvaute Gor), $3.50 per yard. 














AMERICAN WOOLEN COMPANY OF NEW YORK 


J. Clifford Woodbull, Selling Agent 
AMERICAN WOOLEN BUILDING, - - . 


18th to 19th St. on 4th Ave., New York 








Order the 
1, cloth as well 


as the clothes 28) 


















sao ta ROS Rina 


, 
i 
: 
; 
i] 
: 
f 
i 


eet 


Bias 2 SLY 

















a => 


September 16, 19}4 








The Haynes 
in the 
Royal Gorge 





The Haynes Goes Everywhere 


ND the best part of it is that ever since 1893 the Haynes has been going every- 
A where that any automobile could go. Eighteen years of the history of auto- 

mobiling are built into the 1912 Haynes. This means a whole lot to you who 
are considering the buying of your first automobile this year, or the buying of another 
to take the place of the old one that is worn out or isn’t good enough. 


This eighteenth year of the Haynes car is a year of triumph for the pioneer Ameri- 
can builder of automobiles. Last year automobile experts, and the public as a whole, 
declared the Haynes had reached the limit of quality production at a $2100 price. It was 
hard to figure how any more automobile worth could be put into a car at the price of the 
splendid 1911 model, but there is more in the 1912 Haynes, and the price remains $2100. 

The 1912 Haynes is not radically different from its recent predecessors. It is not radically 
better, but it does represent more all-'round value than anybody has ever before been able to 
put into a car selling at the Haynes price. 

The 1912 Haynes is a bigger car—120-inch wheel base: it’s a roomier car—wider rear 
seat and more depth both in the tonneau and in front; it’s a more powerful car—the 4$x5¢ 
motor gives ~ pe to forty-five horse power; it's a safer car—larger brakes give one 
square inch of braking surface to every thirteen pounds of car. and it is a snappier, 
more stylish car—the whole car is finished in black with seventeen hand-rubbed coats 
ef paint, and the trimmings are of biack enamel and nickel. 

The 1912 Haynes is now ready for delivery. You can see the new models at 
our branches and agencies, or we will send you a catalogue and name of dealer 
nearest you. The line is comatete, meeting every demand—5-passenger ae S = 

+, $2100; 4-passenger, 40 “ wero Gases: Colonial ao 40 

; 7-passenger Touring, 50-60 3 55 TES ¥ Close-Couple, 5 
h. p.. $2 ; Model 21 Limousine, 40 h. p., Ose 75 Y Limousine, 50-60 
h. p.. 833800. Complete regular equipment for all models is of the very +7 class. 
Provision is made for the installation of electric lighting 
cost. Address 


HAYNES AUTOMOBILE COMPANY, Dept. E, Kokomo, Indiana 
NEW YORK, 1715 Broadway CHICAGO, 1702 Michigan Avenue 


The Wm. H. Bristol | ‘6 POROX”. ~ 


Electric Pyrometers 
Storage Batteries 


equipped with the pat- 
The best tor ignition and hight 


ented sectional thermo- 

couple Consisting of Fire No loss of current. Absolutely 
End and Extension reltable. Transpareut jars are used 
> . : ‘or all batceries, 6 voit, & ampere 
Piece and furnishe d with hour battery. Price $24.00. 
Weston Electrical move- Send for catatoque 

ments. Ca.alogued in ALBERT MULLER 
56-page illustrated Bulle- Hoffman bores fear > Ave. 


tin No. 130 which will AMAICA, 


be mailed upon request. | —— * 
BIG MONEY FOR YOU 


See also new 64-page illustrated Bulletin No. 
Selling our metallic letters for office windows, store fronts, and glass 


160 which is a condensed general catalogue of 
Bristol Instruments for pressure, temperature 
signs, Any one can pot them on. Nice, age 7 business. Big demaou 
everywhere. Write today for free sample and full particulars. 


ind e.ectricity,. 
METALLIC SIGN LETTER CO., 438 North Clark Street, Chicago 


THE BRISTOL COMPANY, WATERBURY, CONN. 


HAMBURG-AMERICAN CRUISES 
to [ITALY and EGY PT 


IN ADDITION TO OUR REGULAR MEDITERRANEAN SAILINGS THERE WILL BE A 
: +4 by the superb transatlantic liner “Kaiserin Auguste Victoria” 
Special Trip (25,000 tons) to Madeira, Gibraltar. Riviera, Italy, Egypt | : 
and the Nile. The largest and most luxurious | 
steamer of the Hamburg-American service. Equipped 


h. p., & 
































sium, Electric Elevators, etc. 


Will leave New York, February 
14th, 1912, arriving at Funchal (Ma- 
deira), February 21st; Gibraltar, 
February 234; Algiers, February 
24th; Vilefranche (Nice), Febru- 
ary 25th; Genoa, February 26th; ' 
Naples, February 28th, and Port | 
Said, March 2d. 

Returning, the “Kaiserin Auguste 
Victoria” will leave Pon Said March 
4th for New York, via Naples and 
Gibraltar 
Time for sight-seeing at each port 
To or from Port Said, $165 and up. 

To and from all other ports, $115 andup- 


HAMBURG-AMERICAN LINE 
41-45 Broadway, New York 


Philadelphia Pittsburgh Boston 
Chicago Si. Lous San Francisco 








aY 


with Ritz-Carlton Restaurant, Palm Garden, Gymna- | 

















and Queries. 


Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 





ters es patents, subscriptions, books, etc. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 


The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 


ferred to experts. 





Jupiter by the fact that planets do not twinkle, 
This I true. But according to} 
your explanation given in query No. 12461, 
that distant lights twinkle because the strata 


observed to be 


of the intervening air change their refractive 
powers, it should not make any difference 
whether the light is from a planet or a star, 


the planets is due to its small size, so small 
that at its great distance from us it has no 
apparent disk, and its greater intrinsic bright- 
because of its nearness to the sun. See 
ledd’s “New Astronomy,” pages 92 and 313. 
We can furnish the book for $1.50 


(12534) F. A. C. 


ness 


says: Is it true, as | 


have often heard stated, that dry batteries will 
give better results (i. e., a better spark at 
same voltage) than will wet batteries; both 
batteries being in their best condition. Is this 
true and why? A A dry cell is made to 
have a very low internal resistance and so to 


give a large number of amperes on short cir- 


cuit. It therefore is well adapted to give a 
very hot spark. If a wet cell were made on the 
same lines it would give the same result. It 
is not the voltage of the cell which produces 
this result, but the amperes, and this is the 
quotient of the volts divided by the ohms in 
accordance with Ohm's well-known law 
(12535) W.L.S. asks: Has an article 


ever been published in the Scienriric AMERI- 
CAN describing a method of hypnotizing one’s 
self and rendering one clairvoyant? Also do 
you know of any of information that 
could furnish the desired data? A. We have 
had many valuable articles hypnotism in 
our SUPPLEMENT. We name numbers 148, 295, 
371, 587, 720, 1047, 1056. We will send 
these papers for ten cents each We can also 


source 


on 


756, 





furnish you any book published upon the sub- 
ject; we name Bramwell, “History, Practice, 
and Theory,” $4.50; “Hypnotism,” by Moll 
$1.50; “Hypnotism, How It is Done, Its Uses 


and Dangers,” by Cocke, $1.50 


2536) C. R. 
| Avguse 1508 
t 


asks: On the night of 
served a meteor 
rn sky which behaved differeat 
" ever before or heard of. 
ed it appeared a considerable 
I the left the 
the planet At 
jusual wide course, going 
planet across the sky. At the end of the long 
the meteor turned sharply upward, its 
white light changing to a brilliant 
quickly vanishing in a puff of black 
Is it customary for meteors to behave 
n this way? What the cause of such 
ipparent erratic motions? Does the SciEen- 
riric AMERICAN sell any books on astronomy 
that would be worth while to the novice? If 
give prices, as I want to buy. A. While 
it may not be said to be customary for me- 
teors to show the changes shown by the one 
you describe, still every sort of behavior is 
found in them Changing color and vanisbing 
as if with a puff of smoke is not uncommon. 


in the seuth 
from any 
When first 
distance to 
position of 
first it followed the 
toward the big 


saw 
note 
above 


and apparent 


Jupiter. 


course 
bright 
orange, 
smoke. 


was 


so, 





We can supply you any book in print upon 
astronomy. You will find Prof. Todd's book 
very interesting and accurate. His “New As 


), is widely used as a text 
$2, 


tronomy,” price $1.5¢ 
book, and his “Stars and Telescopes,” 
is most interesting to anyone who looks at 
the heavens. : 


(12537) H.R. G. asks: Will you please 
tell me what the scientific explanation of 
|the fact that a person can be lifted by the 
lforefingers of two persons if they inhale at 
the same moment? A. It is safe to say that 
there is no scientific explanation needed for 
the fact that two persons can lift a person by 
their forefingers, The writer used to lift 150 
pounds with one little finger, and no 





price 


is 


feels 


surprise that two persons should lift the same 
weight by using four much stronger fingers 
for the purpose. The inhaling of the breath 
diverts the attention of the persons from the 
act of lifting, and they usually say they do 
not lift at alli. tut to raise a person weigh- 
ing 160 pounds, that weight must actually be 
lifted, and each finger must lift 40 pounds. 
This is a small weight for a forefinger to lift 
We do not think there is any occult force in 


put just a simple action of the 
muscular force. We have seen it done without 
any inhalation of breath at all, and just as 
easily as when inbaling the breath. 


action here, 








(12533) Y. R. C. asks: In “Heavens 
in June” in your journal of June 3rd, it was 
stated that we could recognize Venus and/ 


Will you please explain it? A. The reason 
given by astronomers why planets do not twin- 
le is that they present apparent disks, and 
are not mere shining points as the stars are. 
Merenry, the smallest planet and the nearest 
to the sun, is always seen to be twinkling} 
violently. ‘his peculiarity of Mercury among 








Science 
Chinese and Japanese Bells. —Cop- 
sul S. L. Gracey, stationed at Foochow 
calls attention in the Daily Consular 


Reports to the soft and smooth tone of 
the bells in use at temples and monas.- 
teries in China and Japan. The quality 
of the tone is due not only to the use 
of excellent material, but also to the 
absence of iron clappers. The bells are 
never swung, but are always suspended 
in a fixed frame, and are sounded by 
striking them on the outer edge with a 
wooden mallet. 


Masuchika Shimose.—Masuchika Shi- 
mose, who invented the high explosive ro 
which the name Shimose powder was 
| given by the Japanese navy, died on 
September 7th. He was professor of ap- 
plied chemistry and was born in 1859, 
For several years he was superintendent 
of the ammunition department of the 
naval arsenal, during which time he 
made extensive researches in connection 
with explosives. His compound was 
adopted in 1893 by the Japanese navy, 
and for his services a decoration and a 
sum of money were granted to him. 


Facts About Mastication..—The force 
required to crush an ordinary nut, such 
as one too often sees cracked between 
the back teeth, has been shown to be 
equal to a weight of more than 110 avoir- 
dupois pounds, directly applied. The 
amount of saliva daily secreted by the 
average male adult is about 1% liters 
or 1.59 U. S. quarts. In thoroughly chew- 
ing 100 grammes of “Zwieback”—a kind 
of sweet toasted bread—there is needed 
half a liter (0.53 U. S. quart) of saliva; 
in masticating the same amount of ap- 
ples, only 1/25 liter or 2.44 cubic inches; 
that only 8 per cent, or about one- 
twelfth as much. 


is, 


A. Shining Metal.—There is a legend 
among the peasants of Cornwall in Eng- 
land that at night there may be observed 
a faintly-shining mineral among the 
rocks brought from the mines. That this 
is not pure fancy has been proved by 
Prof. Strutt. A specimen of the mineral 
autunite, which is also found in Wales, 
was sent to him from Portugal because 
of its luminosity. He finds that it closely 
resembles artificially prepared salts of 
uranium, and that its luminosity is due to 
spontaneous radio-activity. The light it 
sheds is stronger than that of nitrate of 
uranium. Upon parting with its water 
of crystallization the mineral loses its 
luminous property. 


The Size of the Oceans,—The Pacific 
Ocean covers 68,000,000 square miles: the 
Atlantic 30,000,000; and the Indian Ocean, 
Arctic and Antarctic Oceans 42,000,000. 
To stow away the contents of the Pacific 
it would be necessary to fill a tank one 
mile long, one mile wide and one mile 
deep, every day for 440 years. Put in 
figures the Pacific holds in weight 948,- 
000,000,000,000,000,000 tons. The Atlan- 
tic averages a depth of not quite three 
miles. Its waters weigh 325,000,000,- 
000,000,000,000 tons, and a tank to con- 
tain them would have each of its sides 
430 miles long. The figures of the other 
oceans are in the same startling propor- 
tions. It would take all the sea water 
in the world 2,000,000 years to flow over 
Niagara. 


How We Ought To See,—Data have 
been gathered in Germany with refer- 
ence to the distance at which persons 
may be recognized by their faces and 
figures. If one has good eyes, the Ger- 
mans claim, one cannot recognize a per- 
son whom he has seen but once before 
at a greater distance than twenty-five 
meters (eighty-two feet). If the person 
is well-known to one, one may recognize 
him at from fifty to one hundred meters, 
and if it is a member of one’s family, 
even at one hundred and fifty meters. 
The whites of the eyes may be seen at 
from twenty-seven to twenty-eight me 
ters, and the eyes themselves at seventy- 
two to seventy-three meters. The differ- 
ent parts of the body and the slightest 
movements are distinguishable at ninety- 
one meters. The limbs show at one hun- 
dred and eighty-two meters. At five hun- 
dred and forty meters a moving man 
appears only as an indefinite form, and 
at seven hundred and twenty meters— 
2,361.6 feet—the movements of the body 
are no longer visible. 
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5 horse pe, 80 pounds pressure; 1 
2-inch pipe, 60 ‘pounds pressure. New net pric . 





CATALOGUE 


AND 
LARGE SHEET —_ 
6-Inc 
FREE Bucket 
Wheel 


WRITE TO-DAY 


DIVINE WATER MOTOR COMPANY 
Dept. 12. Utica, New York, U.S.A 


For the name of your. local hardware tool dealer, we will send you 
free booklet on “Theory and Design of Water Motors. 


Lot the +: Devil Water Motor "wor 





Aeronautics 


Fatal Aeroplane Accidents .in America. 
—On September 2nd Captain John J. 
Frisbie, one of the most daring and best 
of our aviators, fell to his death in Kan- 
sas while making an exhibition flight 
Frisbie did not wish to make the flight, 
but he did so to please the public. His 
machine, which was equipped with a 
Gnéme motor, is said to have turned 
completely over when flying in a gusty 
wind. On September 4th, Alexander 
McLeod, of Winnipeg, Canada, fell from 
a Curtiss biplane while making a flight 
at Chicago. McLeod’s neck was broken, 
and he was fatally injured. 


The Transcontinental Flight.—The 
transcontinental flight for a prize of 
$50,000 offered by a New York newspaper, 
has drawn forth no less than eight en- 
tries to date. Besides Mr. Robert G 
Fowler, the Wright pilot whom we mea- 
tioned in our last issue, the Wright avia- 
tors, Rodgers, Parmalee, and Atwood, and 
the Curtiss aviator, James J. Ward, are 
planning to compete in their biplanes, 
and Earl L. Ovington expects to attempt 
the flight in his Blériot monoplane. In 
addition to the above-mentioned aviators, 
Mr. James V. Martin expects to try for 





the prize in a new headless biplane of 
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YOU are going to install in "yo R aerop 

You can'tif itisn’t a Curtiss. There's it. 
Acquaintance develops confidence. Why not s r? 
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CURTISS HOTOR COMPANY 


Curtiss Aeroplane Mot Hammondsport, N. ¥. 


his own design, and Mr. A. V. Reyburn, 
Jr., of St. Louis, has also entered. Mr. 
Ward is making the chief effort to fly 
from New York and win the prize. He 
will be accompanied by a special train 
containing an extra machine and plenty 
of spare parts. The indications are that 
there will be a lively cross-country com- 
petition for this prize before the month 
is over. 


| Mr. Glenn Curtiss’s Ideas on Aeroplane 
| Development.—Glenn m. Curtiss has had 
| more experience than any other man with 
regard to the naval aeroplane, and he has 
recently made a statement summarizing 











ROTH ELECTRIC MOTORS 
198 Loomis Street, Chicago. Ills. 








MOTORS | 

ELECTREK >... | 
SPECIAL Grinders 

MACHINES Polishers | 


the points upon which the aeroplane 
needs improvement for military and 
| naval use. He believes that the first re- 
quisite is the ability to fly under all sortc 
of weather conditions, especially in 
strong winds His own machines have 
demonstrated their ability in this direc- 
tion, as we have already noticed. The 
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ELLIS ENGINE CO. 
52 Mullett St. 
Detroit, Mich. 
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STONEIEX 


A Liquid Cement Coating for 


Stucco, Concrete and Brick 
APPLIED WITH A BRUSH 





Uniform in, color results. Absolutely dampproof. 
Prevents mould and dampness reaching inside. 
eather resisting. Does not chip off, crack or 
peel like paint. Becomes an inseparable part of 
the wall, sealing all pores and filling hair cracks, 
giving an artistic flat finish as hard as flint. Adds 
to external beauty and durability 

of buildings. 
Write for Free Stone-Tex Color 
Card and Detailed Suggestions. 


Trussed Concrete Steel Co. 
402 Trussed Concrete Building 
DETROIT. MICH. 














points of improvement given by Mr. Cur- 
| tiss are the following 1. Degree of safety 
when operated in rough weather 2 
Speed in altitude climbing. 3. Scope of 
vision of operator and passengers. 4 





“Fame Follows Where Everitt Goes” 


Price, Fally Eeupeed. $ 





The New Everitt Models—The “‘Six’’, 








The “Four” and the “Thirty’’ Are 





Ready For Your Inspection At A Nearby Dealer's—See Them 





HE recent announcements of the 1912 
Everitt have literally amazed the 
country. The values offered are so 

unusual and unexpected that it is little 
wonder their possibility has been freely 
doubted. 

It has even been said, by some, that if 
such a car as the Everitt Chrome-Nickel 
Self-Starting Six could really be sold for 
$1850, no man in his right senses 
would think of buying any other if 
he could get an Everitt. 

Other manufacturers have 
frankly admitted this. They did 
not see how we could do it; they did 
not believe we would do it. 

But the proofs are open to anyone. The 
affidavits of famous steel-makers; an inspec- 
tion of our factory; the record of the men 
behind the car—most of all, its own test, 
in your hands—show conclusively that these 
cars have really ‘‘ bridged the gap between 
the $1500 price and the $4000 quality.”’ 


Chrome-Nickel Steel Construction 





To those who know anything of fine 
steels, no argument is needed to show the 
superiority of Chrome-Nickel. A Chrome- 
Nickel Steel car—as any engineer can tell 
you—is about three times the usual strength. 


The new Everitt Six and Four-cylinder 
cars are built throughout of this incompar- 
able material, making them well-nigh un- 
bicakable and unwearable in service. 
far as known, these are the only cars, sell- 
ing below $4000, in which this matchless 
steel is used to any extent. 


This material comes from two of the best 
producers of fine steels in this country—the 
Billings and Spencer Company, and the 
Crucible Steel Company of America, at a 
cost of nearly three times what ‘* good 
automobile steel”” commands. 





| Facility for alighting on either land or 
water and rising from either at will. 5 
Factors of safety in design and construc- | 
tion. 6. Weight carrying. In addition | 
to these, further credits should be given 

for small extent of surface offered as a 

target, for ability of either occupant to 
operate the machine without inconveni- 
ence, for speed in packing and unpack 

ing, and for facilities in launching the | 
machine from a confined space 


Record Flights at the Boston Meet.—| 
The Boston meet was brought to a close 
, on September 6th after a number of record 
| flights had been made. The chief of these 
her the 160-mile cross country race for 
| monoplanes, with a $10,000 prize to the 
| winner, which was flown on Labor Day. 
| The course was from Boston to Nashua, 
N. H., to Worcester, Mass., Providence, 
R. I., and return to the aviation field at 
Squantum. Mr. Ovington, on his Bleriot 
monoplane, and Arthur Stone on a Queen 
monoplane were the on!ty competitors, 
while in a biplane race over the same 
course, Lieut. Milling, in a Curtiss, and 
Harry M. Atwood in a Wright, were the 
only competitors. Atwood carried his| 
father as passenger, but only flew 12 
| miles before he was obliged to descend 
on account of motor trouble. The same | 
was the case with Stone, who only cov- 
ered about 10 miles before he was obliged 
to alight. Ovington completed the course 
|in 3 hours and 6 minutes, alighting at! 
leach of the cities mentioned. Lieut. 
Milling lost his way before he reac hed | 
Nashua and he was obliged to alight at 
| Concord and inquire which way to go. 
| Owing to this and other delays he did 
not finish the race until after dark. He 
was awarded the first prize of $7,500, his 
time for the flight being 5 hours and 22 
minutes. Another feature of the meet 
; was the winning of the 33-mile race to: 
the Boston Light and back twice over, 
by _ Grehamesrate in his Nieuport in 
27°35 1/5. This is the fastest time ever 
made over this course. 






















The affidavits of these two great concerns 
—showing beyond question that the Everitt 
is entirely constructed of Chrome-Nickel 
Steel—have revently been reproduced word 
for word in our public announcements 


Every Desirable and Modern Feature 


In addition, these cars are provided with 
a Compressed Air Self-Starter which 
starts the motor and pumps the 
tires. The wheels are big and 

massive, and provided with 
Demountable Rims. The de 
sign is clean-cut and handsome, 
with all levers and door-handles in- 
side. Full equipment, with everything of 
the best, is included 








Except for size and number of cylinders, 
the new ‘‘ Four’’ shown above, is practi- 
cally a duplicate of the ‘‘Six’’. Both these 
cars, with the famous ‘‘ Everitt Thirty,”’ 
are beyond comparison from the stand- 
points of reliability and service 


We invite you to see these new models 
at your earliest opportunity. The brief 
specifications of the Everitt ‘* Four-36"" are 
as follows: 


Wheelbase, 115 in.; Wheels and Ties, 34% 4 
in.; Horsepower, 36; Demountabie Rims; Heoncy 
Comb Radtater; Long Stroke Motor; Compressed 
Air Self-Starter and Tire Pump; Chrome-Nickei Stec! 
Construction Throughout; Top; Windshield; Speed 
omeier, and Prestolite included. Price, $1500. 





Metzger Motor Car Company, Detroit, Michigan 


Send catalog and name ot dealer 




















Running Water in the Country 
Home Without Fuel Cost 

A pampitg engine costs you money for fuel every 
minute it runs—a windmill runs only when there is 
wind—both coustantly require repairs -- but, the 


Niagara Hydraulic Ram 





coulinudusly pampe water a day, 
ithout cost of fuel, year ater arene 
necessity of —. Write at once for 


catalogue AA and guaranteed estimate 
NIAGARA HY DRA i. i ENGINE 00. 
750 Heed Bidg., Phila. 
factory, Chester, Pa. 
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for Manufacturers use 220 Bway, New York. 
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free catalogue 
COVNE NATIONAL TRADE SCHOOLA 
G0 FE, Ulineis Street Chleagn, EM, 


Electricity in One Year 


Complete —Thorough — Practical 
—Authoritative. No superficials 
or non-essentials. Actua! con- 
struction, installation and test 
ing. Admits only young men of 
character and stickability Its 
graduates are “making good” all 
over the world. Write for new 


Oidest 
Teaching Electricity Only illustrated catalogue. Opens Sept 20 
SLISS ELECTRICAL SCHOGL, 20 TAKOMA AVE., WASHMETOR, 9. C. 
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BUILT ON SCIENTIFIC LINES 































The““Gold Top Feed” Oy 


Keeps the pen point 
or nib wet with ink so 
that the pen writes the 
minute it touches the paper. 


<-The “‘Screwdown Cap”’ 


around 











Creates a vacuum 


the nib so that it is impossible 
for the pen to leak no matter in 
what position the pen is carried 


“SWAN SAFETY” FOUNTPENS 
stationers and 
jewelers in any part of the world where pens 


$2.50, $3.50, $4.00, 
MABIE, TODD & COMPANY 


can be purchased at all 
are sold. 


1T Maiden Lane, New Vork 
79-80 High Holborn, London 


Controls the flow of ink, supply- 


Manchesier, Parts, Brussels and Sydney 


The “Ladder Feed” 





ing the exact amount neces- 
sary—no more—no less. 
This special feature 
makes it impossible 
for the pento blot 
or skip and in- 
sures com- 
fort and 
pleasure | 

in writing. 





$5.00 and up. 





209 Se, State Street, Chicage 
124 Voerk Street, Terente 
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SCIENTIFIC AMERICAN 














AVIATION 


The OCTOBER MAGAZINE NUMBER of the SCIENTIFIC AMERICAN 
ISSUE OF OCTOBER 14th, 1911 





The next mid-month num- 
ber of the Scientific American 
will bear the date, October 
14th, 1911. 

A large part of the number 
will be devoted to the more 
practical aspects of flying. 

Of these aspects, perhaps 
the most dramatic, the one 
which interests the casual 
reader most, is the use of the 
flying machine in war. In an article en- 
titled “ Dropping Bombs from Aeroplanes”, 
Lieut. Scott draws a vivid picture of the 
conflict of the future, and tells in what 
manner the soldier of the air will direct his 
course over an enemys camp, and drop 
shrapnel upon the helpless troops beneath. 
The chief problem to be solved is that of 
directing the projectile accurately, which 
phase of the subject Lieut. Scott discusses 
with the fullness and directness that may be 
expected of a West Point man. 


In three recent European races, Lieut. 


Conneau won $100,000. The sum is 


huge, but not nearly so huge as other figures 
in this newest of industries. In an article 


entitled “The Business Side of Aviation”, 
Mr. Grover Cleveland Loening will tell 
what it costs to race, what a flight like that 
of Atwood’s from St. Louis to New 
York means in dollars and cents, what 
enormous profits are made by the manu- 
facturers of aviation motors and aerc. ‘anes 
themselves. 





Not until the engineer steps 
in and designs a machine which 
will fly fast with the least possi- 
ble engine power will the aero- 
plane take its place as a pleasure 
vehicle which any one may 
use. Much scientific research 
is necessary before that time 
will come, to determine the 
best form of plane. What 
physicists are doing in the 
laboratories of great universities to solve 
that problem is revealed in an article which 
bears the title “ Progress in Aerodynamics ’. 


Every amateur who takes the most super- 
ficial interest in aviation considers himself 
competent to design an aeroplane. He 
knows nothing of the basic principles laid 
down by Langley, Chanute, Maxim and 
the Wright brothers. The result is ma- 
chines that are aviation absurdities. In a 


merrily written and biting article, which 
is fittingly entitled “The Chamber of 
Horrors’, these freaks are nddled. 


Besides these articles on aviation, the 
mid-month number for October will contain 
the usual Scientific American material, ab- 
stracts from current periodicals, the inventor's 
department, and articles on recent achieve- 
ments in science and industry. 


The whole number will be incased in a 
colored cover by Mr. William Harnden 


F oster. 
Price ten cents on all news stands. 
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Adding and Subtracting Typewriter 
(Wahl Adding Mechanism) 


The machine which reduces every operation 
of writing and calculating to a mechanical 
labor saving basis. 
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_ Remington Typewriter Company ©. 
(Incorporated) 
New York and Everywhere 


























The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 


Partly Based on the Twenty-Eighth Edition of 
* The Scientific American Cyclopedia of Receipts, Notes and Qyeries* 


Edited by ALBERT A. HOPKINS, Query Editor of the Scientific American 


os HIS is practically a new book and has called for 
a the work of a corps of specialists for more than 
CreLpPEen, two years. Over 15,000 cf the most useful formulas 
FORMULAS and processes, carefully selected from a collection of 
—— nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 








“As Indispensable as a Dictionary and More Useful” 


Following is a List of the Chapters: 

I. Accidents and Emergencies. XV. Insecticides, Extermination of Vermin 
Il. Agriculture. XVI. Lapidary Art, Bone, Ivory, etc. 
Ill. Alloys and Amalgams. XVII. Leather. 

IV. Art and Artists’ Materials. XVIII. Lubricants. 





V. Beverages; Non-Alcoholic and XIX. Paints, Varnishes, etc. 
Alcoholic. XX. Photography. 
VI. Cleansing, Bleaching, Renovating and XXI. Preserving, Canning, Pickling, etc. 


XXII. Rubber, Gutta-Percha and Celluloid 
XXIII. Soaps and Candles. 


Protecting. 


VII. Cements, Glues, Pastes and Mucilages. 


VIL. Co oring of Metals, Bronzing, etc. XXIV. Soldering, 
IX. Dyeing. XXV. Toilet Preparations, including Per- 
X. Electrometallurgy and Coating of fumery. 
Metals. XXVI. Waterproofing and Fireproofing. 
XI. Glass. XXVIL. Writing Material, 


XII. Heat Treatment of Metals. Appendix : Miscellaneous Formulas; 


XIll. Household Formulas Chemical Manipulation; Wei 
ie \. c pulation; Weights 
wav: Ico Crees ond Confectionery. and Measures; Index. 


SEND FOR DETAILED ILLUSTRATED PROSPECTUS 


Cctavo (614x8°{ inches), 1,077 Pages, 200 Illustrations 
Price, in Cloth, $5.00, Net. Half Morocco, $6.50, Net, Postpaid 


MUNN & CO., inc. Publishers, 361 Broadway, New York City 
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Here Is a Motor Car for the 


Whole 


HALMERS “Thirty- 

six,”” $1800, the latest 

addition to our line, is 
distinctly a family car—a car 
every me nber can enjoy. 


With the Chalmers Self-starter 
any woman or girl can readily start 
the motor. No cranking is needed; 
only a light pressure with the foot 
on a push button, 


Continental Demountable rims 
and big tires —36”’ x 4’’—rob punc- 
tures oftheir terrors. Pressure tank 
of self-starter can be used for pump- 
ing up tires. 


Chalmers “‘Thirty-six”’ is a family 
vehicle. In the morning father 
drives down town—reaching the 
office quickly, comfortably, full of 
vim from a ride in the morning air. 
One of the boys brings the car back 
for mother to use going shopping. 


In the afternoon mother or one of 
the girls uses the car making calls. 
Or the young people drive it to the 
tennis court, or the country club or 
for a picnic in the woods. Toward 


Chalmers Motor Company. Detroit. Mich. 


Family 

evening someone goes down for 
father. And after dinner the faith- 
ful ‘‘Thirty-six”’ is ready for a long 
drive carrying along the whole 
family or a party of friends, 


The “Thirty-six” will not require 
the care of a chauffeur. Father and 
the boys can take care of it. We 
agree to teach every buyer, free of 
charge, how to drive and care for 
his car. 


The “Thirty-six” is economical 
of tires, gasoline and repairs. 

For 1912 we continue to build the 
famous Chalmers “30” and Chal 
mers “‘Forty.’’ Last year the “30” 
sold for $1750, fully equipped. This 
year, with ventilated fore-doors, 
magneto, gas lamps, Prest-O-Lite 
tank, top and windshield—its price 
is $1500! The 7-passenger ‘‘Forty”’ 
sells for $2750, fully equipped. 


We invite you to see these cars 
at our dealer’s. Ride in them. And 
remember that back of these cars 
is Chalmers guarantee. 


Let us send you catalogue and 
dealer’s name, 
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International 
Agricultural 
Corporation 





Producers of Potash Salts 


Miners and Shippers of all grades 


Florida and Tennessee Phosphate Rock 


Importers of Nitrate of Soda 


Manufacturers of Acid Phosphate and ail 


grades of Commercial Fertilizers 


Dealers in Fertilizer 


Materials 


~ ee vr 
Oouthern L1éeadquareers 


Walton Building 
Atlanta, Ga. 


General Offices 
165 Broadway 
N. Y. City 
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